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(54)Titk: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 



(Xhol) ApaLl 



toxPBB3?lJ(34bp) Miui 



(s) 5* -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3' 
(a) 3' -C CACGTG TATTGAACCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5 

* Inverted * 1h— Inverted (Xbal) 
repeat (13bp) f»#(8bp) repeat (Hbp) 

b 

a ... loxP SEQUENCE (34 bps) 
b ... SPACER REGION (6 bps) 

P7) A Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected At a high efficiency in higher eucarvotic. cells such as animal cells, (a) having a sequence derived from the following wild type loxl 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-posit.ons (i.e., T, G, T and A 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each bv a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5 - 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT- 3' SPACER REGION, (b) not undergoing specific DNA recombination with 
'the w.ld type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination w,th another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 
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*?SWl:«t5WTW (a) - (c) cote«tio£g§UoxP6a?iJ£ffl^S ^ <t 

(a) ^|»iBP17T-^ft*OTlE©If^®loxPE?iJ{C*5^T, tt>*»0 8JfiX 
(*^— fr- flHfc) ©2S1 (T) , 3#£ (G) , 4#g (T) Xii5#B 
(A) ©MoHM(H-ooMM6#l (T) Xli7§g (Q) <£> 



( b) y a^f-t— tfCre(^fiFffiT-CfcSF4SloxPE?iJi:WWT-WftWDNA*a 



1 2345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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m m * 

^n-ci ^ <7)i±, @ wjtfc-^&flPA l fc^jfefe*w»<ii is) i:aa?'jwDNA^ a w 

^^^tttiSi', ^ftT'ktf'l^tfM&JtTx/ ^>r./w^S:^«i-5»^. 

V4>v*<n? v-yittebmzmmRVmmit^Z&WhZ (Bett et al., 
Proc. Natl. Acad. Sci. , Vol. 91. 8802-8806(1994) , Miyake et al. . 
Proc. Natl. Acad. Sci.. Vol. 93, 1320-1324(1996)) . 

*tU 5 K^^'J ^7r-^<7>f^«H-ffl'' N 5fWia#*^«t DNA 

Credit 
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Crete, ftfcmmm&m (loxpse^ij) &s*u z(D&mwi-vmKm<omm. m 

(D^t^^Ml^^il 9#&#JftDNA*ftfc;iSMt"C**»5 (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981). Abremski et al. , J. Biol. Chem. , 
Vol. 259, 1509-1514(1984). Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) „ 1~t£.fc>h> |S] -DNA^?-±^|5]^[fil<75 2 o<DloxPgfiW#T5E 

LIxJ£) . m^5DNA , 7> J f-±tl2 0(DloxPSfi^J^#ftL, ^c7)- 

;fcas»:RDNATfc5»£tt. loxPffi?"JSr^tTTODNAiif&^(7)DNA^±^!¥A 

iSauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene. Vol.181, 207-212(1996)) . ftotoVJ^X (Sauer et al. , 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988). Anton et al. . J- Virol., 

15 Vol.69, 4600-4606(1995). Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821 (1995') ) . b 7 > * V * = * ~* * x ( Lakso et al. , 
Proc. Natl. Acad. Sci.. Vol.89, 6232-6236(1992) . Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992). Cu et al. , Cell, Vol. 73, 
1155-1164(1993). Gu et al. , Science, Vol. 265, 103-106(1994) ) 

20 tl5c 

X&< (Fukushige et al., Proc. Nat l . Acad. Sc i. , Vol.89, 7905-7909(1992). 
Sauer et al. , Proc. Natl. Acad. Sci. . Vol.84, 9108-9112(1987)) . 

DNA^T-l-.^ 2 o<z>loxPE^JdS#fei-<5 > . fcfc**>K«J 9 fcti LSF&tfi- 9 , I 

-<n&.KUfc<»mmz±-ifzKit>. ^^coioxpad^i m$.m v&msmtit 
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3 

DNAgfi?lJ^>o/5£ l 9 , 2o£013JtSc^i^^fn]S:^Sd^J (inverted repeat) iC^itL 

fc8^£^Sfi5iJ (i x <— »f— ^Mlgc t miti . DNA«<7)ilflift ^ fi * 9— IRJ* "Cfr 

w t f>tlTt '5 (Hoess et al. , J. Mol. Biol., Vol. 181, 351- 
362(1985)) „ 

loxP (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) H*£ (8bp) (13bp) 

5 

>) iim^L/iioxPse^j (ggftsiioxpe^j) i±. »^®ioxPiB^jfcww-eti»s 

JEtdSj|£#5wt^ji?$jifc (Hoess et al. , Nucleic Acids Res., Vol.14, 

10 2287-2300(1986)) . 

ifc, ^5DNA^ : f-<7)^^^loxPia5iJ<hl?4L f -SloxPga^J<hC0nStI#?t't" Sitfe 
AfeojDNA^Jil-fiFffii-aXliaioxPeJlJfelP^SIloxPiB^Ji <7)m\z^A 

T-tfV^T U ^^T-v'iiWS^-f-tCOg^ (Waterhouse et al. , Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . 7r-i?$ K^f-lOlfi^ 
; K ^ ? — ^ CO A (Tsurushita et al. , Gene, Vol.172, 59 - 
63(1996)) , -7=7* % V'<? ?-±<nmfc+0>®®M&&fc^ (D '&te* t<7 ^ 
(Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) KZtfm 

20 LfrLte&h. int^iifcfc' 1 ««0>£J*§!ioxPfi*iL -fftfr^*^- 
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loxPK?'J (^H^loxPgfi^J) <r.>^ZM^X ftt>hX&<9 , Kfia^iJ^^ftSloxPffi 
?|J A • if £ S 1 oxPE?y t co RSj -e*fl& 7L 5 Jfc £ & ^ £ ^ fc * K *f 3S *> 5 * 4 - ? 75 ' 

i^ft-C^Sw-e, loxPifl?iJo£Jia s *+#^lf£SloxPiB^J£KJ£a s fi#* ^ 
10 & G a • fj A L fc£&§!loxPE*iJtt, fa5%<7>«£-C»£5!loxPgByj i: ©nut- 

15 SSEWMtf: 

^ffj^g^ii ynyt'-f-^Cre«T> if £MloxPifi?iJ <t i2*fi& 

<7)^^ioxPgfi^j^ £ mmm<v®mx& zz>mmiox?m*\zm±-ro - - ^**> 
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5 

5 i"*t>*>, &<t> (i) ~ (21) ot*3 9-e*>« ; 

(a) ^JiiSPl^T-v ; S5fe(7)Ttewi! ; 4MloxPE^Jtw^oV^T, ^gBW8M 
co2#g (T) , 3#@ (G) , 4#g (T) X(±5#g 
(A) OlSO^'>*< i: t>-oW*S&(;6#l (T) Xfi7#S (G) (7) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) ]} ^^f-t— fe?C r eW^?5ET-efclf±SloxPE?'Ji:^W^*WDNA 

(c) ynyt"+-t'Cr eOfffiT, l^-OE?iJS:*"1-5 5 '^^11 
loxPgd^J <h wflfl-CttJMft D N A»**.Rj£asfi - 5 ; 

(2) ^Ttf>l4«£<bo^MloxPgfi?iJ 0 

(a) ^fli®P17T-v : *^COTE<7)^SloxPia^J(-*5^-C, *&SG<75 8&£ 
20 (^^-f-W »2SI (T) , 3H@ (G) W4fl (T) 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) D a>-f^— tfC r e W#£7Tfc»£MloxP£?iJfcW|if|-C«l#&ttDNA 

loxPga^ij t (Df^mmm n A*a*x.KJ&#fi:: s : 
loxPia^jfcrow-e^aWDNAtaiftx.RJ^^ifi-^^''^ (1) X(± (2) 

10 (4) : 26, E^ljft^- : 2 9> K?'J#S- : 30, Id?IJ#^ : 35, S 

(1) IB«w£»®loxPe?iJ ; 

(5) ±12 (1) fc^L (4) ^1-ixA^ia«©*ll®loxPia?lJ*W-rSDN 
A ; 

15 (6) '>/£< t t>-oWif£SloxPSa?iJ&tf±f2 (1) XII (2) lE«W^SSi 
LoxPia?»J3r'>&< fc-oft5DNA ; 

(6) lEtc^DNA ; 

(8) SvScHftSE*'JS:fco'>fc< H2oroiE (3) iaftwg&SUoxPid 

20 ?iJ£Wi"5DNA; 

( 9 ) SlW-&ft 56e?'J£ to 2 oW^SSloxPfi^Jwra^mMwitte^^^A 

£tifcJif£ (8) Et»DNA ; 

(10) ±E (6) ft^L (9) ^■f^^ia*WDNA»C < to-cm«<E»*H 

25 (1 1) TtecODNA (a) MDNA (b) £ y = ^t^-tf C r e <7>##T 
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TE©DNA (c) £if<5 _ irt^jfcSite^Bikfrlfe. 

(a) »±SloxPE9"J, «^-?A&t>'_hI£ (1) Xii (2) fdiSO^gMloxPgd 

(b) »£MloxP&?ih IBBWDNA (a) t m caSJISloxPEfiJSr- 

(c) DN A (a) tdiSV^-caeT-A^Jie^ B^**$ixfeDNA 0 

ite^-A^U ; 3tfe-7-B{iS^l;M^5fi:E«73afe J f-"efc ; 5 
(12) TEWDNA (a) WDNA (b) 4 D a ^ fc^- if C r e <0#£T 
TiatODNA (c) Z&%Ztfrhte&M.fc^-W.W5fe 0 
10 (a) Hl^a^5ffi9iJ*t>o2o(0±3E 1.3) f2fi<7>£gMloxPK*i] 

loxPSB?'! l#.t^&MloxPifi*iJ2) A fc^gSJloxPiB?'] 1 /fifci^A 

/XAliloxPE?iJ2 0W^i'oDNA. 

(b) 'MMioxPgfi?ij i , ae^B&o { iEftS!ioxPia?ij2S:rw«fif-w-rsi»^ 

DNA 0 

15 (c) DNA (a) ^^Tfcfc^A^jtfc^BKa&SftfcDN A. 

(12) M^fe ; 

(14) ae^A^*|gW^3t^-eii^^- i:*#«i:-r5±f2 U 1) Xli 

20 1.12) fSic(D^& ; 

(15) DNA (a) iWMDNAt'fc^ DNA (b) ^7^F 
DNAXttr*«*«DNA^>f/ux-e*)5wi:«r«r«i:-f*-ttB U 1) fc<^ 
L (14) ^ti^t-fBifc^ifc ; 

(16) DNA (a) M»WDNAffc^ DNA (b) ^«2I*]^ 
25 l^tiSl^a*) - *#3*tt D N A > ft 5te«^Wi-5 ^ 4: £4** ^ 5 

(1 i) fri^L (14) v^-fixA^IEttw^fe : 

(17) DNA (a) ^l^lDNA^i/^^WDNAtfo^ DNA 

(b) #^7** KDNAXi±:.*iI^DNA')^;^tfc5r ir^^mir-T 
6±I5 (1 1) ftv^L (14) ^"f HA^wSElfio^/ffi ; 
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(18) D N A (a) ^I^IDNAC'-I'/M^MDNAT^I DNA 

< b ) mmftx^&ztxz - 1 ia r> -*mntftD n a <t ttattwfcw-fs - 

k&W&b1-Z±.& ( l l) ft^L (14) i ^-fii^fcffilftro^fe ; 

(19) DNA (a) (DI^iDNA^^f^^Tfy^'f/^t'fcSli^ 
m^-TS-hE (17) Xfi (18) JE*c<D^)£ ; 

(2 0) ±IE (6) tt^L (9) ^-f : H7i^c:E$!tWDNA^^^±(C^'i-o h 

7i'^ V a: — •/ ift^9 I 

(2 1) _h|E (6) ft^L (9) V^fWiE*WDNA^f)!i:5liI, 

lain, sf^ioxPga^jcD^DNA^^^^^-^niT'fc^c (s) \t±y*m 

£\ (a) ttT>f-tryx^^>T:i- c 

134 2M«Jft<7)3E*S!loxPE^lo^'<— fr- ««©E9»J 

111 5(1, ^)5!c^n/i2^Sgm(7)^^!loxPSd?i]W^-<-^-W^S2? | J (^ 

0 6 fl E^^DNA^SK^ L fc»£<7>, ^HSUoxPE^T'cD y a ^ f ^- 

X^±W^I±loxPiEWJ(D(Sj^Sr^-r o s a H I mfc Lfc*&W»f>T-W 

g£ (bp) 

17 11 KpBRwt»*i£«:^-t-fll^;ia-e*>5. r Lj (iif^^loxPlE 

tfJ&Sft L - X^±<7)^fnmoxPgd?']^T«] § Sr^-f o A p Rf±T ^ 1) >B'tt 

Hsu )t^w«{^ff^ioxPEfij/0^ m%(omzmmnox?mw&-->r& 
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mX*foZ>) . S/i. Tl&lt^'^liB saHI*^ h£^U ft^JlB s a H I 
ftHfcWf>T"W&£ (bp) *r^-t"o 

119(1, 7*7 *S KpBlAmutantW«ifi*^-t-fll*0"C*)5o *»»^HpBR322 

D r a I 1M hSr^"f 0 

HI Hi, 7*7*5 KpuLwL (A) , 7°775 KpuLwM (B) £07^7^ K 
puMwL (C) OtHii^^-ftl^S^^So 

[21 1 2(1, 7*7*5 HpuLwM^tfl^^fflV^fc'SftSi^filcDNAroiEyiJSr^-rS 
T^5 C ^^TM^UoxPi^ij(34bp) , -ST*«i 5 ^^— H — fH#(8bp)t? 

HI 3(1, 7°7*5 KpuMwLO««^fflv^fc«»Sl^fil£DNAwe?iJ3:^-r0 
*&coTM^loxPgfl?'l(34bp), IlW^x^-f-«(8bp)f 

HI 4(1, '^X^ KpCALwL (D) KpCALwM (E) (Dtim*^ 

*«:Bl-e*)5. CAProliCAG/n^-, GpAli^-^^'JA 

IDl 5(1, ^7V; KpuLZM (F) RtfT^S KpuMOL (G) W«iS*^i-«£ 

itm-cfcSo s P A(isv4oc7>or i &u-tf y Aga?ij&.^i- 0 

HI 6(1. 7"7*5 KpuLZMOL (H) .8.0*7'** 5 KpuALZMOL (I) 
^f**H-e*>5. T P A(1^5v y^rt- AEWSr^i". 

(HI 7(1, ff^^loxPS^'li'XHMloxPl^lirco^a-^iil l ^ 
KDNA (SSftDNA) i^ffii-SlacZJtfii^SrrT'/^^.^^y /A±tdffAT'^ 

[HI 8(1, /^i KpCALwMds (A) , 7"-* 5 KpCALhmBMds (B) Rlf^y 
7 5 hpCALGFBMds (C) ^*£**r**EI-?*>3. hmBlW^7>f^ 
B»I4*Ih^ G F BUG FPt ?\s*^-< v^Wtta^t ^»^«^*^ 
1- 0 
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mi 914, 7f7 ■? Y 'U* y.' A hwite : ?-wfl*IIK«z>*S*S:^"t - BI"C*)S» 
Cre^WiTf / ^Y /U*£nioi = 15-C* — hfflilfttTf,' *7 Y ;l X £ 
moi=9T'CV-l^(;^^?-tt/i u K^-fflm^.t 7f7 <> Y >U*0>moi=6O-Ctt#J 
60%, moi = 1 00 Ti4^90%<D »/)'♦#< Sfefe$nfc 0 
5 1212 0(4, if^SloxPga?iJ«b^mSloxPlS^]<t<0*fi^^-frt-ct , 9. -fy^x 
KDNA (H^CDNA) ±tC^?i-t-51acZitfE^?rm^^^±^3Hci : -(C#AT^ 

D^'^BitCttfWfiltfl^-^'y h*HJfe (C3 S C7, C8, Cll« C19, 
10 C28) (7, ^tl^nCre^M^^Tx / ^ Y/L XAxCANCre^moi=5T\ K^-ffl 
II^,tTf Y ;u *AxALZM0L£moi=10.30, 100.3(WCISJB#lr 1 B£fflJ85fe$-itfc. 

L7t*§'3\ 10% (C19) ^30% (CS) <7>,»^W< SfefeS^fc. 
H 0^ H Kg -T o re * in ft & ^- ' MB 
15 ttFiC^^^twOi/'-CMd^^-^Oc 

20 Will Sf£2UoxPifi?'k SEJISloxPEflJ K ^fttUoxPE^J 2 0> 3 «B<moxP 

sa*ja**fl5E-*-*#g\ ff^MioxPg^j^ii^ioxPEm , pp^sioxPE^jis 
^MioxPg£?ij 2 , agnaioxPE^j 1 1 sasiioxPEW 2 <7>mm^*a£-«ii, 

T-*5# - Ip] ^i^co 2o^M(xxPE^y^^!Cf£f-cr l jfe f ^i#r£-T5^#: 

DNA&. y a >- Krei ^ I" «l ' 9 Itia^ *«S-^loxP 

E?"J >'H, i> L < im £.m\n*PGL&\ t 9 L(.: «t 51$ ARJCl- 4 "> , loxPEW 
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fr&z 5 Z if' J: 0 , ^^DNA(7)^S-SloxPl^iJi:if^MloxPSfi?i|i:^r f l]cott,t 
roite^fl*, WJiao*fei*w$Jll!loxPifi^Jfclf^®loxPiayiJi:wni)^ffA$ix 

m <r> "SlWM 1 oxpib^ij n u 7 ^ «t 5 1 - l t a * £ *i fc. 

jgg<D 7#@ (D&g£G^AllE&L/iiaW&ktlT^5 (Hoess et al. , 
Nucleic Acids Res., Vol.14. 2287-2300(1986)) . Z<DT y±4 mx°n, T >' 

> > wttae^ w ^ «i » ±s i oxPie^'i t $ &§! i oxPia^ii ^#al, # <b n 

^7.x; KT?Cre*a:tti*B£^1tlEifcLfc. ^LT, T > t°-> U - # 
Lfc*»««:a»J«, *t7^y>lttmtl (2o<moxPE^ffl-C»*;td s & 

*i-C*»W#P>»i, J:9fi£lft^£i:ft&T5/ir^.:£££te3U Cret^ct 
5 *i& K 1 oxPld^l cD^S £ 151 £ L fc„ ifrroT'yt'fS^ 

«^««IUfc3ESStloxPie?iJ (H-24ftJg> &tffff£SloxPE?'] i £:^frDNA£ffi1i? 

sUtH-fk \.m.mmz LtcmmKvmmz, »£snoxPE?'J&tf*£Su°xPE* | J t 
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>HJ: 0 . ^||SlloxPiE3HJ^!f4SloxPfi!^Jfc«oa«i^SJCw%*S:3£l:Wt-9J 

(3)6#9«1.15rl^t^^ ^RKmiifcA i:"C§ftV^ Stftt-ffi*** 
©»*-?i£tf. ^t?W£li, 5ga£fcfi7#a(Di£g£K 

■tf ft t±\ if £§UoxPgd?iJ t SJISloxPE^iJ <^ w|BJ-e5% t ro**-c»*x.s^* J 

CreK±3^a3L£^*fc'K 2o(DloxPifl^J (if^M&O'M 

{t!l^fi*fi&t>oTl^V\ tvb^Sfcy^— W36 (Holliday-structure, Hoess 
et al., Proc Natl. Acad. Sci. . Vol. 84, 6840-6844(1987)) O^^l^t^ 

2 oroioxPfi^JIH-C^ttHftxiRJC&tt. if^-^-i«oTl©i« 7 # @ 
8 § i 0>JfcS0>IW tfSJW £ tiSS^ L ±«J0>**> 1 # a ^ 2 # a <r>Wk<n> 

al., Nature, Vol. 389. 40-46(1997)) , lot, 2t@^6 5fl^Wfil 
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rn&pgt. xmn Ltz t> <r> xh 5 - 1 &m b o tz a 

fctd, ^7yt^ [rI CBfiWJW 2 o^aSHSloiPiayiJIBjrcDiaft*. 

B (T) . 3SB (G) SU : 4tS (T) <7)JfeS^^ilf±*n5-oWl6S^||^ 

20 Sr»^h>*fe^*SiloxPffi?iJ^<3^-C. l|£3UoxPK^J 

&OC|^i:ifl?ijW 2oWS^]oxPge?ijra^WiS*^SJ^W^*^Lfco 2^ 

£lt» Lfc£j*3!ioxPia?iJ£>i5 t /v tr±, »4iMioxPjiB?i] t w«a-g-&-cii»*^ 

±#f-Lfc s L/)»LWb, [^uiB?i|»2o<0«JlffiloxPiaWrat?Wia*x.5^W 

^MloxPid^Jli^fflh+'Tt^ffi^^^^^^t/c, T2C/G7A»217K S^l#^ 
26) . T2A/G7AW2271 . BB3«J# ^ • 29) . T2A/G7C (#2272 , • 30) . 

G3A/G7A(#3171 . id *J » ^ : 35) , G3T/G7A (#337 1 , SMI*: 39) . 
T4C/G7A(#417K : U) . A5G/G7A(#517K ifi^JS^-49) 0 fca^fc. 
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T2A/G7C(82272).fttM5G/G7A(#5171) <DRfc$}&lt#'R\Zftt)>'2lZ e fc*>\ &3=f± 
cO&g£^-*"o 0»J*.tf, T2C/G7AI*. 2#@<ZMIU£*Ta»feC'^ 7 fl 1 <75&2£G 

- co <fc ? {i, iHiSiloxPEflJw x^— fr— «#0> 2 oW^SSrPl^lwttjft Lit 

agmsioxPia^ijn, »^iiioxpewjtiiia*x.sjcs«:ie-*i*, 2o©^i 

loxPSB^J if 5 L -cttiliv ^*t?fi**.RJCE^je # c <b J: 9 , l il©^ISs L 
loxPE*"J £*)t>£b \z&Kft&&*Wto Ltzzbti'*mb1>>bft<olz a 
10 ffiot, M^loxPld^^-:, ^*^'8M «M6) »2f 

g (T) , 3t@ (G) . 4SS (T) Xfi5*B (A) W«S?)HW<t 

t-ooMSU'eiB (T) xi±7ftg (G) (DiI«9V>/i<H-.^ 
M^m^s^Si'mm^nri^^sioxPga^JSOT^MMioxPga^JSrW-t-s 

DNAfi, *«WI-**tt5. 

^f^^NL/c, LTT2C/G7A(«2171) <!:T2A/G7C(#2272) 5^ 

-neb 2«o3gftMloxPffiyiJR|-CJ±iiaiftx.SJCfi±<jec ?>&ri»ofc 0 zoyzt 
tt, »£3UoxPE*"J, ^^MloxPifi^JK £&SloxPE?'J20, '>fcCi:k3ftSi 

20 fx 9±-eWffl*e*>5. 

^tc, ^B^o^^^loxPge?|J^ffl^^cil^5■7-g^o^&Ru ; ^w)^:.ffl(-ov^ 

*«Ww5tte^B«l^ffifi, »^SloxPffi?U, m£T-A&tf£SMloxPE?i]& 
;wii:tt5DNA (a) ff^loxPffi^k gEHMloxPE^JSr-roMR!-^ 
25 tSiftDNA (b) ^M-t"t-fCrero#ffiT(^^« D N A 
(a) «tKOais^A«:ae^Bt3««li-5ri:A^*5o if£2noxPE 
?iJ*£JIS!loxPE?'Ji:liC r eftM^ttgC^f. A&tftIfc^ ^ - 
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m (^MloxPE?iJ l&MMMloxPE?iJ2) IkVMfe? A^3EHMloxPfid?"J l 
/ite^A,-'^^MloxPSd^J2^)lli('W1-5DNA (a) £g§UoxPEm - 
J t^i : -B&t^m§iloxPS^ij2 5r^^lii^#-r5^DNA (b) ^!^>'t" 
:T-tfC r eWfc&TI-SJ&Sit, D N A (a) *<Djtfc^ A Sritfci 1 B 
5 t5:i:^o/j:5. ^ ^"C. «*S!loxPE0J l tXHSloxPEW 2 irfiC r e& 

loxPE?iJi £RfflloxPEW&ffl^fc;£fel-o#iftW-*"5a s , 3EI*3!loxPE?'J 1 £ 

ft^^/ux^y./^ mmmft. »sitii»i*oi4«i»!ii!W. 

SF £SaoxPE?'J t fE^SloxPEWJ <h: £ff A Lfc&ftDNA^^ 2 oco 
^ t 5 1 CO Srffl^T t «t i \ - </>iifc^ B i f^.M&OTJIMloxPE^^ 

9Creae*»ii&rtT:***$-fr5 - tx. x. •? , at WA^-t^jifc? b 

25 dSttliawlfefei*±w»^SiloxPE?iJt3Ea§HloxPEy"Jtw|Bl[i}*A$n5„ 
^))S(7;'^fe^±^2':'(7.'loxPSd^J^)^^jife J f-A^s#^i'5^l^-(i> 
e-f-A^*^jtfe^BdiffA^n.6Afe-7-S*i:^5o SSsfettJLw 2 otf>loxP 

Ewj^iBj^aeT-A^ftL/it^i-jiae^ffAtfts. ««dnaw 

2o(7)loxPE?'Jco^l-it^^ i «t/j:^«l^l±, 3fe£#±tf>it€^A&WK ^ 
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1(3 

rVA-itjt^ffi, DEAE-dextran/i, !J*'7i?-/ 3 ^ ite^fftfc ^^S^ 

wloxPffi^JWfti"2>^^^-; KDNAt¥S:fflv>-C»liia«:^fMK»-r4xtf«t^o »• 

IMfeHfliart-CCre 5^*11, CreW*^^- K"T 5DNA^RNA£*ffl 
/fel^Af^ jffliartr*CregfiSr%*$-e:5*iSfe^ CreSe^Wt>0«r«B»l- 
20 agA+5:frfe*:fflV*5 So fifpg-wflaji: LTIi, Cremate* * = - K 

i-5DNA^RNA^»Lfc^af^^^ffi^M('^A-r5^&-^, ^f^*^? 
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-<T. ^^la^MT'll 2 o<7;loxPgfi#Jf3fi££ti/'c&5afc-^^£- 

* v i - j/ *Wimt:ftW-r S H fi s * i* 1 Witfi^ £ * ES^fflBS^ £ 

X'a^\ MMti-X&MtR^tLih 2 ocmoxPl^iJ^F^'^-t-^ v^Wttitfc"^ 
^^JB'tt^fHT-^^ALTt.jol •TtJll •„ ZK&tel-mAmmmz, (a)» 

U'(b)CreSe5r*A-r-S. 1 tl' £ l > . (a) iWif ^lA^fcfii^iatltt 
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<£>(a)(b)<D#AI±, IJ — , iffc^ft <t''g£#(^»£ 

ae^l-^i:/i^^DNA^ : ?-(a)-$rffl^6fctt-C-ct< , #ttfcB»l«|£>a. 
^f«jlCJ»A-t-5fc*»1-T\ SttwKSmafcKWAB toiler «r#Ai-5 

10 -fH-x, EB^'i'-A N Mfl'o^/^^-vl"^^'^- y ^ v - 
T ? -Y A 7. . "ft i~ I) Tyf, V -A t 1 i )V X %<T>i£ ■;/ J /WX , g,£<7} /<:J r ^ n 

h ffi <7) ,ij ^ -M ,u * H £,« M15f»t5Uhn^^y^^:^-:"i 

^mMloxPa^'iJirSHi^loxPfitifiJt IrffiAL/cjtfe^Affl^T-r ' 
a xtf^ii L tzmmiz&Vk * it, [s]H#K9?£MloxPgfi?iJ t ^mMloxPgd^J 



WO 99/25851 PCT/JP98/05094 

iy 

&**^5:ti:«t l J. ^H§2loxPSd^iJ t m^moxPmn t <nffl\z g ft&fc 
7f ' r>-f/u^ii, Crel" £o»&;U-4; l ) loxPid.SiU'fi $ £ftfc^-.7 v 

art- i:K^te^«t n t¥ l < ift^-r o„ ^*ae^ Aa^seie^ b t-g&$ 

(inverted terminal repeat : ITR) / J|±®loxPK#J/'<y -Jr—v* 
if^loxPiKSij. ''Ifi^A/' '£&SloxPIB$iK <7?)i|fll-loxPfifi?iJ£l$ ALfcT-r ' 
r>^ /uxTii.^jf ^io, ; . »^S»loxPEWJ./Jte^AW»r>i-|4E 1 X^gfS 

15 S^lfA*nS,, ^fcAfc^B^AfflT^ * * KDNAtOWi: LTtt, SftSiloxP 
@e?ij ' / « ' V - v x 7191 / ite ; ?B - ^mMloxPSB?iJ(^«5t?r^"i-5^^ * 5 

7°7*x ^Dmt^mm^%^amHk, CreaSS:«5l$*5«t5t-Lfc293ttllS 
ft ^W»lia^#A"*-5 > . AHJWTt* 7 /i^T-Ji 2 o£>»£8!loxP 

20 sa?u(-***nfc '< v ^-> ; > /ia?ij*sis5?A»ti5 1 1 t>£ . if£MioxPE?'j/«^ 

^ A/ ^ MM 1 oxPfid ?i| <r> U 9i fr7' ? * l K & £ w ff £S 1 oxPid^J / v v~ - •>* > 

ymm/&&* b .•'asjis!ioxPK^jtiia*$tLfcia«x.T7 :r / 

25 Hi^ntVStA. S"fA -XI)NAM$!i1"5 fewro^ /W^tfitf 1 (virion) F*i 
[3.DNA/6'-' * ' V-v >' ^ft-ftf-* 't 7 - i: LTt±1t»L<CV\ Afc-flt* 
StitT^y 7-f ^xi;i/< v v-v : .r'gd^J^ti-S/:-^. 7^*i: I tlS 

5o 
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jte^gjAjfiroTrv-' ^-f /ux<7:>MSioxPie?<Jc^Aftgfft ftsfeite^A 
tUl\ &#<DffAttE<7)tf'J t LTfft L3jtjHT-irE2AitGT->:^rBl(D#SIR 

o7t'/ r> yL- XDNA*5 x&T- (virion) (C$j^«fc < ;/ V — > ; y £ ft 

5«t 9 tc, g Wae^ff Affl^"^ * $ HW»^SloxPBB?>J/3EftSloxPie?iJISlO 

[ i ? ^ /u x <7>ft §j£K & itlsi 1 & A£ t T v » 5 tz £> , iHS^f&Sfcffi^ ? * - £ 

K-C*5t#te>ft5c 
#■5693(0 $Jil!loxPifl?iJ&ioDNAte, [££S£ L-caMS^ffeSSM- fcffl^S ^ i: 

ti\ t hiNBjiaw^*^3gasfioxPE5iji:»^iiioxpe?ijtsrite<b/^i:*ff 

15 A-f-5. ^cOfcfctc, £gSloxPE?iJ<t»£^loxPE?iJfc#t5DNA#E£n tJ q£ 
(AAV) ^i-^^^./UX^^^-^tc^ift.S^T'S^^ft^c AAV*: 

fefr(C7^'i^fipA£ft5*K MV^tt&fefc<0#j££>W4fc (3§19#&fef£<0 
20 AAV-S1W) tw#A$*l5«*i s *i^A^*C*)5. KOSSfeftWftSSfi^®! 

e-J^AKHlAAVrtSa- K-T5 ^-f/l^fifc^ (Rep) i5&3t"C*>5#, 

bftTV^AAV^* ^--CIlAAVjt^^A^mA^ftXV^fc^, 

L^U £J*MloxPK?iJ£»£SloxPffi?i] 

t *r £ ft-tt T fc ft "f 1) »100&£ £ b -f T- fc 5 fc * , AAV CD £ r> 4 ,v * iffc + £ ««F 
25 Lfc£*. ZowloxPfttf'J&ifALfc'M /u^SrfNK"C?*S. -trojfAffilttt* 

AAVttia^WjSiJa^^ft-rSiS^rSlR^iWJ (inverted terminal repeat : ITR) 

o & * ft /• ffl 35s g * 1 1 \ :.<r>2 o w 1 0 xPiP. 91 £*f A L AAV £ t h \z ft # ft 

5 1 i: £ 'ft SfefefW- 2 -j<MoxPfid*']£*#Aft5 - i: 
ifci/ N "C . Sf't^loxPBd^J t ata^loxPSa^'J i: Lr, ^(- @ Wilted A L/l9t^ 
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DNA %*ti>t>t£Z>m.mh. CreM 6 t L ■; liCreSfei^ => - K"f SDNA^^SrS^- 
-f 6 " fcjcj; 0 , <&fef£-hi~#?£-*"-5 2 otmoxPg^yC'PBliC^tlfcAAVitfG^- 
^l&T)^ t-cwa*tDNA^tcreset>t< 

{l3E&®loxPl£?U£!lf£SloxPE?il##£ t , $ ^{'^:CO^ftiJ(CAAV(75ITR^#:?i 

Z>, 3 Uti. W.KLfz&fc+frT^^K^timt. »^S»loxPSB?"Ji:3EftSlloxPffi 

&&£ftrt>£:.|&< - tfrVZZ., r'bi'> ^iD&StfSfefett^ite^ffA 
i^'^l-^-ofcia. 2 o cr. 1 oxPfid?iJ # Sfefe*±Kai o T V > 5 ft , mi idS t tzM 

ft* (BS*-T 1994*4fl3\ 20-45 I, £ 36(1), 23-48 

(1994), &0'^n<b^6lffl^:^) o *«W(OEH^*iV»-CttV^ixW^ffit>ii 

fcov>(i^l-5iWA^a^iAA-c#\i-s^fed^if^ns 0 c^t. ^ 
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99 



10 



^ ; g if n . 1' "K V - A /£ A : ^ I ' £T * L 1/ V, 

|^DNA^iE^^^#A-r6In Vivo ft, fttffc h*»b*>5lW«fiS:«lSLft 
^T'^DNA^^«('#AL^^m9a^^^l-^^"Ex Vivo jfe*S*>5 (BSt'f 
1994^4^, 20-45 If. £ f J**. 36(1), 23-48 (1994) . 

*56^<7)EK^J3^T. In Vivo feia'J^t^^liMI^ES. « 

t. ®faftt<:£^&$-tot>\ Mum. mm. m. wm*>m&<r>K*m 

Ex Vivo jfelC«t5#^fi, Sffii^C. t ^"^ 

ia vivo &\zs:*)&*i- m«<rmmm m*.&. mm) 

0 --«WUtt*i1ifi£»-C*55S*SloxPEyiJ«:toDNAS:^i-5a#t»l 
■Ct, *fc«ft§iloxPlEyiJ*rt.oDNA^R^., ^HSloxPSS^ t>oDN*&»*-& 

sr-aaufc y # (xiih j v - y #v-jo Kfc^-cn, mmi m^m. 

^J^^-gmSaoxPSfl^J^t.oDNA^^ftti. * 
#<o«. *|^^ia««to:.hA^^> iifc«JIS!loxPi£?'J£ 
toDNAt L-C0.0001mg~ lOUmg, WiKli 0. OOlmg- 1 OmgT'fc «9 . -ttfc 
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l ir^^§lloxPi65iJ2(7:)*l^iti7' 2 o^ioxPifi^'J^fflv ^/iiiir^itfe^f E^^^sS 
WUIWC*>5^, SfmStt^fto 3ol]U:<7>loxPSfi*iJ&ffl^5 C i:t-<t "9 . 

5 5 3 o^loxPiayiJ^ia^ Ht, PJ .tfi, KF£S!loxPffi?»J £ 2 o<£>$ US 
loxPBfi^J, 3oW«^SiloxPid^JS»A»*»f ^m^s SF£3!loxPSfi?"h 

SSMloxPga^iJK £HMloxPK?iJ2<7) 3 otf>Sfc51orfe?lJ#ra-DNA±lc£ft 

■r 5 t jf^sioxPE^ij/ate^A^'aEiifflioxPiB^ji/ 

itfc-^B, 'SaSloxPfi?iJ24- ^)iii;^r5DNACa) If £MloxPE?iJ.''"flt£ 

JE£#5£, DNA(a)tKT)ite^A«riie : F-Clca*-r53tiS-C-#5. & 
^tDNA (b ) <nftfc> 0 13. , $ SSI oxPSE 9IJ 1 , • itfei 1 D / £MM 1 oxPSS?iJ2 £ # i" 5 9 
^DNA(c) t£U a^f^*— ifCre^'fiFfiETHRJCS** . DNA (a) * Wilted B 

15 DNA(a) ^r??5Ei-'5^if(^it^-f^ "» *b s w^ate-? ^^.^rfiist^ae^ 

nfc ;z * ss 0 ^ <z> 1 oxpee^j & ffl v > ft Mfc r s&tf> Mcfcwt r> i > x mm 5 c 

20 (l) 7 t./ ^ /ux-v y A(i??^i--5itlET-(7)S1^ 

+ X : )MiL^. Wfu*-*-, Pf^.^loxPl^lJ ^^mMloxPifi^/* '! AE 

^ 5 =fc i A L fcffitft i/f/^ 't .x (AxCAl-wll) £ M L /c= . - - 
, z ^: )CM -fa^- 9 -tlt. : .v^iu,. 7 V-r LT#IW ¥3-168087 ^SB^M 
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1 acZilfc 7- £ Sf £S! 1 oxPlfi *ij i $ US 1 oxPififlj £ CD ffl {C^ A L fc^&DNA# + 

DNA > L X transfect ion iZ X •? it & *ffl US tC ^ A L T t> £ V * „ U S U 
5 transfectioniCj:§*ffl))S-^3lfci 1 #A^^li&10%(Ct Z$. *) . itWjfflfil: 
figfaDNA£#\T*#ftl • t?4 )VXs<V V — £ffll^-CCrett#Wlw*ffl 

aartXff^DNA^-T-i-l-o^&i^J; ') , tilJ-r^-CWJHBflai-H^DNA^SrWAL 

■g^XfcSWi^ .'W-<.*?"f a :^<D^% > if (TK) ie?0!K!J 

10 ASfi*""Jy Sfi^noxPgd?iJ/'ld.;Zjl{r;l--/'^^^]oxPlfi?iJ, / SV40cnori&l>'^y A 
&M.> SF^^loxPifi^JSr. -r'.olc^ ^|fi]dSfe|pj#fw/£5 J: ? t::#ALfc*fl&x.T 
x' yrVYyU X (AxALZMOL) ^*!Lt ' <DM&;t ^*AxALZM0L£ K-*--ffl 
7"r' ' 'M' 'U* AxALZM0L;:Creg&£ftffl£-£5 <h , 2 ocDif£^loxP 

E#iniKlBi*;tKJ£#g:: •? . »^tSiloxPE9iJ/lacZ31€^. -3ERS!loxPi£?iJ/-' 

T 2 ' / r> ,/U x AxCANCre ( S: ^ /I h , Nucleic Acids Res., Vol.23, 38 16- 
3821(1995)) lUHf^L^o 

-5 ite^SJfe (}*A) IHSriTofc, Kt-lTf /i--^ AxALZMOL, 
* — hffi^f.' ^ 'UXAxCALwM, RUCrelg^Tx / £ Y /I* AxCANCre & . 

i&^ts-Mjfe (cv-i*Biat l < f±cos-iiNBJ!a) KEmsi-jRSfes-fcfco v-r-\^ 

=r > * r'/^AxALZM0L^O : 4:i5icL /ifl^DNA^-f (ilacZa{5-?^^1-5 fcOcOT' 
25 p ^_*_rii££L&^fctf)lacZi»£?-tt*mLfcl\, at^DNA^i^lacZJt 
-g^-il. V — f-y Ymr-r'/ <J A 'L • *AxCALwMtf>CAG:/n * — (Z'TSIE, 
^PtSloxPE?'] t f€ JftfSli txPiB.^iJ i: cora t'ffi ft^ftTfll^TlacZiil!^?- *s-5SS 

t^o-C, lacZit{5^t"16^ti. 'MWMMte^M.& lift A) 

*tzZkJ.< m fit ft M i: ft £ .. 
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1 acZJH5W«^ L fcSBJIStt^: < #?¥. L^-> /ctJ\ 3 fflgcD * < /u* 

90%<D*fflfl&T*lacZ«fc*cO^£tS#>/c:, a±.<D&$k± 0 , Kt-fflrf/ ^ 
^ xicraacZilfe f-^, ^ttDNA^<Dff>£^ Lt, ir ' hffl^ / ^-Y 'U 

(2) t*)^»^^fe<$(^rf?ii" sAe^^it* 

(i) tisii:-cfe5A*». ais^mftsnsiwwattc (^-y-yh») 

CAG d ^ — — / if £ S 1 oxP S2 ?U / •' - -< r/ a ^ -> ■ i B if tt MB -7- • " 
loxPIBR-'^y Aia5"J<0«jtWDNASr^tf^ , 9.^5 KT\ CV-llte5riM-. 
A^nvi'vO Biittt^tL^o±EOfltit(DDNA^TO^fr'; 1 =» tr-«7>*- 

-tvhmmmz VI—mT?.' -^AxALZMOL&G^Cre^TxV ^ 'l * 

|7f'y * Y^x^®T'!ilacZ. 1 If£i L ^5eEtL/-i«(i^< ■ft&.X.tZfrilttK 

m<?4 /ix ^(wiB#«-t-5 - i i - <t t) . laczit^^^m l tzmm^ft^mm 

Tl lacZafe-F-^^L.fc»^l^li, &fefr±^Sfci'-§&/V- 

J,-i,T , £ftW<r>~& tlX IMC J: 0 £ $ e -> K H L < Ift^ 5 ^ , * 

5i as \t :n f)' r > %W'J i - £ •» a. o m iir $ ti 5 fc wtii * ?s « ^ # ?f 
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^.v;k. dna, xmm, %*iwte*!f*sio»?»i»m±, # 

i'Kfrb^^PS t 'K r Molecular Cloning, A Laboratory Manual. T. Maniatisb 
jR2JS(1989), Cold Spring Harbor l.aboratoryj IdfE&O;^ jfeU:^ C XtT 

Htfe^J 1 

2 QO^^loxPKgJ^Le^ V E > g t?Crefe#»l&;iS& 
( 1 ) 'J 3 v f-f— tfCre^^tfiNBjaWaajffiWWM 

«Ttf>#f£&fTofc 0 Cre*mft*;tT7V -M/W^? ^-AxCANCre 

b. Nucleic add Res., Vol.23, 3816-3821 (1995)) ffil x 10* PFU£, 225cm" 

7 ? x =i i *^293jwiia (t ns'ei^wtt) (37r, i^m) £ 

i&ifi (5% FCS^DMEMJfcJft) «flfl&£ b('24l^^«Lfc 0 Jt#*^T*. 
<£jgii.C.*-C1000lHl*55^i«^L. tg#.i:»£*-C»IISS:*»fc. 
Hi (50% v y -t D-,U/20mM b U *«Hft(pH7. 5) /300mM^b^ b 'J ^/lmM 
EDTA(pH7.5)) 5ml*fln*.*IM&$:S5« U ERAS V-^-* -£/B 1^2001, 2 # 
(30#x4[ol) T-«4-0#L. fflWartJ-#fti'5Cre«fi**kWS-&fco ^bft 

(••-80°C) L/c., 

( 2) gEHSloxPia^l^^tf^fiRDNAWf^t!! 

^^MloxPSa5iJ^<7>8M</)X'---f— 1 ISt L< li2«S^i:. 

<7^#|dS24««L 2&g«<7>»^29«*iT% ^tltyx§M7> ft 
VXit^tfcLfco »^SloxPia^JtO-g-filcDNA<7>t(l3S*® 1 (-fe>^ittSi?i|# 
# : 5 5, Tyf"fe^^*Wie9IJ## : 56) tC^-f. ^^SloxPSi?iJ 

Offi«liEWJt::i^': - #-*<7)«*T = -y > L 2 *USDNA £ L 

rt-|:^a^:SitU„ *<r»£rf>. -tibW2.^DNA(±, XbalWf^-tt'JiiSJPfi 



z~ 
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~<r.>2 ^^fifcDNA^X JISloxP^-J«DNA P^„ 
(3) 2o(O^MloxPid^]^^ti'S / KDNA(DM 

K^DNA O p^ic 15) U gd^'J <7> £ 1 oxPgfi^iJ £ £"4- 5 JslCDNA S:#5IWt. 

/7.x; hpBR322Sr*Jlfi#*NheI&U<SalI-ClSJ«?tc:m^L, £JI5iloxP£j3t 
DNA ( 1 &&tO^(7>a&) 24i«S:^ilfnT4 DNA !i #— t?T*ligation£l£ (7" 
7^ K : g-J&DNAOO^/UJfcl : 6) £fTofc&, ftlM^IXbal &l>'XhoI T"|W]B# 
" <7)fflPfi^3K*aSl3<t *)pBR322 DNAcOjSjJSI^MiS^ L fc^gS 
loxP^&DNA^P&^rU pBR322 DNA^f^*!' PI U .fi#J<&3E*S!loxP£j*DNA;aS- 7- 

RFf-to^-L/cm ikb<7)S«i«DNAdS4i:s. fc^-e, *Kj&&uwBS*£ra{fc 

SII©loxPid?iJAS^Lfcli:**tDNA (#J4. lkb) £&I^tH-K&o£«DNA t L 
( 4 ) 2 o<D£aSloxPK^JffiTOCre»fc*&&;i5£ 

^Tic-^-t-T -y-fe -f 7j&T\ 2 ow^a^lorfiBfiJIWCCreft#«ft*x.Sf£:i' 

50mM h ■) .*&Sfc(pH7.5)/10mM MgCl, / lmg/ml V v jfaf»T $ * '/' 
lraM7 * - * * fvV 7^-^707^ K (PMSF) / 5 n g/ml T ^ o *}•=. V &%ti 
mmfc. O) T?WKLfc£ftDNA d/ig) 4: (D t*ilLfcCre5r§tr» 
»m«10/il«r*P^. (££«*50m1) . 37r-C30^R«Lfco KJEfcT« 4 KJS 
ffi(C45Ml<r>TE/<-;'7r- (pH8.0) 5:0-5 n 1 <7>EDTA»«I (pH8.0) 

/HtlL, f#P,nfcDNASrRNaseAWO/i g/ml) £at?T E/<y "7 7- < pH8. 0) 30 

VaMk. ^^v"7i- (EtBr) $fefeirJ:*3tfeffi$ixfcDNAW/-t^KSr»WLfc.. 
Cre(iJ;5ffl^^S^$:frontl^il^coSWDNA (Kj4. lkb) fcfflPSSMSBsaM 
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fUHKt&t* 2.7kb, 610bp, 380bp, 360bptO 4 &<Ds<y K* s £ £5* ^ 
DNAdSCreJC«t«9fi»^SJES«:tew1-fc, £ft«loxP& 1 ffiW^5»4. Okb<W«tt 
DN A <h £ H Si 1 oxP <D 3+ 1 ^ t£ 5 Jfi50bp CO [EiM^cDNA^ £ C 5 ff> T\ 1 tb 6 * ftJ PSSI 
^BsaHI^b-tSi:, 2. 7kb, 920bp, 380b P> 50bpW 4 #<0/<>' C 5 (1216 

#1) o ^ot^ 920bp(7)/<y KiiCreKJ;5l&ft*.RJ£a s Stfc- - 
6 1 0bp^t)'360bp W / < V KJiCre ^ J: 5 »*^KJE&aS)g # "C V V ^ ^ t «rW^ t?. 



WO 99/2585 1 PCT/ JP98/05094 

29 
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^s^^v»i5^^dc*^#v^ 2 0(OBf^ioxpieyjw^s*£;*tTofc»-a"(7>ft 

)!&£j£#<7>* (DNA/O- KWfctS) ^SX® r 9J it, DNA(D/<y h'tflZt/vH 

5 o^TIi, (2) -?M-f5 0 ) 

#11, #73(73^^1oxPg2?lJ[±SC^'$7i5^>o/-c^, ^(D{tll£D^^giloxPliS?iJ 

2 

10 if^MloxPie^Ji^^-MloxPE^ji^f^'C-^Cre^ff^X.^^ (%<D 1 ) 

( l ) »^SloxPE?iJi*H^loxPiayiJ«:'S'tf3£llDNA<D»IK 

[1] if^MloxPlfi^J^-o^-f-S" 70 ^ * $ K (pBRwt) C0«H 
7-7^> HpBR322H-o(D»*.^loxPia?iJ«rflPALfc7 , 9^5 K (pBRwt) £ 
SX T <D{ a )R If (b) <nmt £ ff o fc. 
15 (a)pBR322*fflJK#*EcoNI-C^kL, $ <b KKlenowB**fc <fc 0 H«»Sr^?tftL, 
7l ;~>V/Z □ n^./Ui,ttai^fTorEcoNI^^t>*tCKlenowM^^$-t±/c 

(5' -pCCTCGAGG-3' ) ^ligation t. WJfiRB^mXhoI&tJTstl-CP^rPWk^, 
n-xm^&$b£ff<'^2.9kb<7V^>- K£*3J "9 ffi Lfc 0 .1 K&GEANCLEAN 
20 II Vtt») fcffl^Tttau itffllco^^XhoimTO^, ffiWPstliHrt: 

Wf>i"^as>5JKl2. 9kb»DNAWf^S:#fc, 

(b)pBR322«:SiJI8l(HtSNheI-emikL, MMloxPifi^£^£r£l&DNA(52bp) £ 
ligation^, fHlMHIXhoI&Wstl-ClBJ^fkL, K£«&T#n 
Lfc 0 Sf^SiloxP@B^J$r-o^Ml.4kbcD/N> •KSr«)9 ffiU GEANCLEAN II 
25 Sr/B^TflfUlLfco ~(7)^]1.4kbcODNA^>T- , bM'ifJ'^^Xhoim 

fbSrfr, te*dsPstI^fc:Wr>T"e*>5o 

(a) (b) -C-WK Lf-p]DNA£ ligation^ Ml® &JBKfc*U pBR322<DNheIf--f b 
irEcoNI-^-Y h t<r>Wz.— oiDM^loxPKW^A^ixfc:/^ x I K 
pBRwt(4. 4kb, ffl7)&ftti u 
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[2] m £SUoxPSfi?iJ t X*SloxPEyiJ£$t*£1tDNA<&W|!i 

^DNA ^rlS^i- 6 fc * W Tco^^rtt o /Co 

/7X; KpBRwtcDH ; ^^loxPia?ij7i^^)30bpSliX/'diM{-SalI-y-'< M^ft 

(3) fcraU-gftSloxP'g-JjltDNA (52bp. ^ligation Lit. 

K : ^BJcDNAW^-Jt 1 : 6) 0 -W*^«t 0pBRwtWSalItB<kfflffi»-^*9? 

XhoI-C'»k'^it:L, pBRwtOnE)iS(zmmiS^L/c^MSloxP^DNA§rl^^/i 
10 *SJC&Vf|jiJISW5R^k$ntS^SloxP^ria)NA«:GEANCLEAN II 17^^ 

MloxP&W#-*.**£Lfcff£^A (*^4.4kb. 13 8) Sr^fco '^DNA^g 

( 2 ) Wt ^MloxPSfi^iJ £ £HMloxPK#J w|lllT?OCreft#ta*^R*S 

(3) -C^LfcDNAWf<:t>«3^ll»5W2- (1) W L ONASrfflV ^. 

Tf£t~ ^ Lfc»£.§noxPffi?iJcrc&£&yiJ'C. 2 o<Z)loxPiB?lJWC(Z)»lfex.tt, 
8 || W x-<-t- «*«75T«lroDNA«0 7 # g t 8 # g 0>JfiX0>M<D«JWr • S 

20 S^-g^jgr. -5' tT'M'^Ttai^^^ntl^ (Guoetal., Nature, 
Vol. 389, 40-46(1997)) . 
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I oxP Bfl^U (34bp) 

4 ~* 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 
JSOTBUI If— 5£I28I 

(13bp) «J* (8bp) (13bp) 

5 ^JS^'Jl- (4) T'^Lfc/^ 920bpcO'<y Hli±fflS.^T«WDNA(Dj^^^*fi 

^<D«c^{i^SloxPifi?«J#^-) o 

10 ttll,12.13(fi?lJ#^:2,3,4) : g7j£tifr^j£^]fe T'iMf I 

#21,22,23(SB«^:5,6,7) : S£(i^r^X'±* <9 . fkfc&PB*^*!**^ ; 
#31.32,33(gE?'J#^8,9, 10) : f^^T'ih* 0 , ^ ; 

#41.42. 43(fie^JS^:H, 12, 13) : SjEttffBHrCJt* "9 , 
; 

15 #51.52 ( 53(SE^J#^:14, 15, 16) : Kfi>{i*SR#* Wtii 5t5>, r< -«5ft# 

S»*-eittf (fa 5%) ; 

tt61,63(ge^l#-t:17, 19) : * WfflUi £ A/ t'X £ K&li- < 

pg£-c-iltf (5~io%) ; 

#62 (SB^J#^:18) : ^mt\itk ■¥X'$te^t>\ KJfcli-ffl***®**'^ 
#71,72, 73(Sfi?i|#^:20,21.22) : +^#1115 1 A. ^ £j£fi-<-£ 
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»81,82.83(iB?'J#f-:23,24 1 25) ' &£lift**«RI*-eiitr • 

(i) i&3x\*8&n<nmm&m&Lxhm£.moxP8iwtfcfeir?), (2) 2#i. 

5 3#@X(i4#@ (M&m&WM-t 3 i: »£3!loxPffi?iJ 1 fill t h ifRJfc Lfa\ 
(3) 5#g, 6a=@.Xfi7#l^S«rS*i-S t»^loxPiE?"Ji:5^L^< 

KJ&;iS&##l % i:tt£ (Hoess ct al., Nucleic Acids Res., Vol.14, 2287- 
2300(1986)) £*vr^5g*MloxPffi?i| (#71S^@^) fi* If £MloxPffi£iJ <t w 

15 WW'fc^t 

^mm 3 

g^gjloxPg^i^^^loxPia^'j^'Qffi'C'OCrefe^ffi^x.S^ R^2) 
( 1 ) Sf £SUoxPE?'J t £J*3!loxPE?l] £ ^^tf^WDNAW^Si 
^4£MloxPSa^J^'^IIMloxPii!?l|<b <75Creft#*aiftx.RfS*» %W\ 1 &^2 

(13 ■J£SloxPE^Jfc£J*SloxPffim*Tt'S7 P 7*S K tpBLArautant) Wffli 

id 

P BR322©ii?*KlH=SloxPE$y iSftSloxPE^J 4: ir Lfcff)4. 4kh 

:7 ?-pAxcw (#|fflW08585^*&15M) Sr»J|»»*XbaI&t^xhoI-CPI^tw^ 
ft: L .. tiLfo®. Z7tfa-7. n%PkW)'&m. 8kb<7V^KfcSH>ffiU GEANCLEAN 
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ii (7t 3 yfii) ^i^tftULt im.mm^mn t . iktimz- 

(1) - [2] t^SLf:, ^^-.7;)iS8('!iF*.SloxPge9i|^(fe^co3!8^3ESMloxP 
idW&- y^tfcil^DNA (#]4.4kb) SrligationGL *j»8£^fCte*l- 
7^*5 KpBLAmutant(8.2kb, 09)*»fc. ^:«7'7^v; KpBLAnutantli, 
5 :roi^ffot^?^;K«ttf|!-e, USSlcttSl #21, #22, #23, 

#31, #41, #51,#61,#71,#72,#73,#81(C^i-?.^S^loxPgd^i:S : ^loxPie 

[2] HF^S!loxPiB?"li:-SftSlloxPEWJS:'^tfSRDNA(7)W« 
:^7X; KpBLAmutantd^, Creft#«a*^5)tSl-Mf-ffl^5»^S!loxPia 
10 ?'J £ 3EftSloxPK?iJ £: % rt5i£aMKDNA& HHH"* fca#Twjftf££fTo fc„ 
7^** KpBLAmutantKli, ffALfc"^ ' -M^* ?V A«8^t^Jia»* 
Ncol^^ h^-vRfT^Wa^T-, :«-/7X; K«r»J«»*NcoI-e?«^LitlH 

GEANCLEAN II (7fn y ftl) *rffl^Tffi«lfc„ - W8. 2kb^M^DNA?r^t' 
15 L-Cfflv^ 0 

( 2 ) P^SloxPE? 1 ] 1 3gRf.loxPE?iJ i: co^T'CDCre^^l^^S^ 
Hii^LfcSftDNA^Sfi^l- (4) ^LfcSC^I^O^. 37°CT'30^Cre^ 
»^X.S^^fTofc 0 Kl£»7ft. S««K:45MlWTE/<y7r- (pH8. 0.) 
S^mI^EDTA^ (pHS.O) £fiO;t, ^ ^ .> ->V/ 7 nuM^^hXl^ 
20 ^nn*Uttiti^\ ^(^/-A&S&U ^# h tL/cDNA §r RNaseA (20 
MBZ-DtrfttfTE^y^r- (PH8.0) 30m1K**U!i. *V^. 
fMH»»Dral7NftL. t^d-xV«M, (EtBr) 

■ft^J; 05.9kb, 1.3kb. 0. 7kb<.» 3 *tf> Kfls£C5 (0 10) □ 
DNA^Cret^^mx.^^-^^. 2 ^DraW h&tf loxPffi*J-o* 
gTtf^kbOii^DNA^ -o<7>loxPS!0J&£*DraI-!>->r h^L^l^.fikp 
^EWA^tUS^-C, DraimftlwJ:»»3.8kb, 3. 3kb, 0. 7kb*> 3**v<^ K 
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^£CSo lot, 3.8kb&XfZ.2\ib<r."<l' KW^ftfiCretCt 5ja*x.SJC£.^ 5 fi 
|f;;^^L, 5.9kb&m.3kb<D/-:> K#£liCrelC,fc 5»*x.K*5i 5 fe# "C 
^fc^n *r^-f(7)T', ;Hx<b0V<>' K0>ftJt£«fc 0 Jfi^ft^SfEroai**^* 1 
5, Sfcfc, HJ§#J2- (2) Tifc^L^KJ&^ffittte, rWTylrW-CttlO 

#11,81 : SJcSfi*JI*a»* -Ciitf : 

#21,22,23,31,41 : ©SfitWeih £ "9 , "CJI*fc^ : 

#51 : sj£tt:fc«#*ra#^±£5^ r<-«FB*ii*a»*-eittp ; 
#61 : *ra#ttiat^£T#fc<'\& ; . -au*»Sl«*-cittf ; 

10 #71 : -CT*l*®«*^ittJ 

#72, 73 «t 9 ; 

#72,73 : ^W*ttfii:A/i:'"C#^^**v r < "CSltf ; 

15 (Hoess et al. , Nucleic Acids Res., Vol.14, 2287-2300(1986)) £ftTl-£ 

^mMioxPie^y (#7i(c^^) -et, w^sioxPE^jfcwsjt&ttii-aR*^^^ 
<9. -t^ii i±[^i:®mws^-efo5#72^#73ct'9 t>s< > 

20 4 

2o<DJfeS^g^Lfc^mgjloxPSB9iJ^g^MloxPSB^J<b^^T:-OC refe#m^ 
( 1 ) Pf*MloxPSB^J<t^^S!loxPSa^l> CQfi«1"C<7)Crefeff*aiftx.SJ^ 

[l] if^^loxPlfi^iJ^ ^SMloxPgd^iJi: Sr^frgRDNAWpM 
25 jS««DNA<7)>i-«lJOi|gH»4®loxPe?iJS:, ftH^f'^^MloxPlfi^i^^^S 

nmh^mmm2- d) - [2j (c^Lfc^&i^^tja^Lfco ?y 

7. * KpBR322t^lf*.§ i aoxPgfi5^^ 1 fliU$A£ftfc7 '9 * 5 KpBRwt (SJSCT 2 - 
(1) - [13 Kte*) ^WPffSall^ hic % **»24SI»Lt«»S! 
1 oxP-e-PltDNA (0 4 S.U : IH 5 # fig ) & 1 i Rat i on L fc j£**tDNA £ SKDNA I T P 



WO 99/25851 PCT/JP98/05094 

[2] Cref&#*a*X.KJ£ 
[1] -CSSISitfcfiStDNASrffl^, ^mmi- (4) K^Lfc;frifc-CCreft#ilfi 
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t-7iiX#^!i if t.B)tft^#i ■„ 2 0('->!ff^.^loxpiB?UPiSJT-Sf&S:tf ofc4S'&(^ft 
,#Hxj£#<7>* (UNA'^ K<»«£) Srft^w r 9 j tL, DNA£>/<>'Ka*ISi:A,i:' 

5 oi>Tti, 3UfcW2- (2) -C<7>ifctfl£#flB£ftfcl\ ) 

lt617iro*JlS!loxPiB?lJSrffl^fc#^»±»»S*S(* (920bp) #-»S»fc*V 

x*siioxpe?«jj±»iSiioxPidi''jttt*< s^-f > %:<r>m.m-i 1 J£M&<7> : '£ 
jl«aioxPK?ijw*&J; 9 t £ bi-'i^cn^ofce 

10 [3] »£SloxPE?"J t^HMloxPE?']^ * * KoflHS 

ft2171,#2272,#2373W3Ea§E!loxP'S-BltDNA«:fflv\ ^Jfifll 2 - (1) - [2] & 
^3- (1) _ [i] ^^Lfc.^fe-e, »£SloxPE*JfcMI!loxPE*iJ£*:* 
■f^-fv * x H pBLAmutant 1 8. 2kb . g] 9 #$) £ 3 H?H«fg L 1t„ 
[4] Cre# (-5:^2) 
15 [3] T»«Lfc7 ,= » - 7 - S h &MimmW\e\X*mitL, HS£#J 3 - (1) - 

[2] iz^ltil7&X>W*M\ox?$mb '£gm™?%iP\t Sr^5ie»l±^Sff 
DNA(8.2kb)£8H»Lfc«. L^SftDNA£fflV\ £JS0»J 3 - (2) t?^ Lfc.;fr8:■t* 
<*ett#l&*;tStt*m *W Lfc^ 3«»0»5!loxPE*J^-rft 

20 2&££tlJfcLfc3E£§!loxPE?iJte, R£§noxPEyUfc0>l§.**.KJC«r«£ A/if 

( 2 ) 2 ocOp] Clfi^'JoO X RSiloxPE?i|IWC-OCreft#*aftx.S*£; 
[1] 2oUv£g§noxPE*'J££tr£Sn>NAtfMHt!4 
25 29«^«3UoxPE?'J (0 4 fttfEl 5 #RS) KoivC, ( 3 ) !" 

* I fc tffcTiKgttDNAtf.'ffifflKP] DE«UW : «a«loxPE?iJ*Wi-5£frDNASr« 
KLfc. 1-/C^*>. hMf^loxP^DNA^ SlJPSP^Nhel&^SallTlW]^!! 
tmtLt 7' KpBK322^^tl^niigationL, pBR322 DNAWPWUKISJ LE*'I 
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(1] -?lJI»Lfc£1ll>NA*EV\ - (4) K^Lfc#&T*Creft#*a 

fcfcSJE-HTV^WLfc. rOg.f?:i2 \Z7Tk-T a #2173^#2372<Djl 9 

^^<ifilj|^.SJC*5fi-?)*<' % **ailoxP|fl5iJfc*>ofciS, #227k#2272,#317h 
#3371,ft4171,tt617K«617Uil«3611*^aEJ%SlloxPiB?iJi:»itfPI8«. #2171, 
#2273, #327 1, #4 172 It 1 £g|ttfc<0£ftSloxPK£JO¥#e£0>3b*"e»**.K 

tsasfi £ t ^ 5 c t *mm t /t 0 

(3) gUSloxPE^fc-oW-t^^^S K<n«& 

#217 K #2272. K3730>XH®loxP£-fi!H)NA*rfflv\ Htfefi»! 2 - (1) - (0 
^Lfc^&-C\ 7'7X; KpBR322(DNheI-9--f h irEcoNIlM h <t <0(BJ»Z-tix-€fn 
W^^SloxPE^iJ*- — 3#ALfc3SSO/7^^ K ( P BR217KpBR2272. 
P BR2373, &4.4kb. H! 7 fctitH Lfc 0 

[4] 2o<D|Hi:ffifiJw^SSloxPE?iJ5r^r'r5 7 p 7^5 KOflMS 

(3) X'M8kLtc3im<o77XZh* (pBR2171,pBR2272,pBR2373) ZZti^iX 

-n fi£DNA (#217 L #2272, #2373) -Sr-tJx-t'ftl igation & . ^JS^J2- (1) - 
[2] RUmmm 3 - (1) - [1; twipLfc^ffi-C, 2o<D[5]C8d?<i^'£#l^ 

loxPIE^JSr^S * I K (pBLA2171x2, P BLA2272x2, P BLA2373x2, 

3-8. 2kb, 13 9 #1$) SrflWfiLfco 
[5] Cre# R£ (^<7>2) 

[4) f^lfc3ii»-/^^^ KSrfWR»»NheIT?-tix-enJ«^t, 
# |J3 _ (1 ) _ [ 2 ] [r.^L7tM^2ocD^Cifi?i]cD^^loxPia^££t-5 
i£m_h^MKDNA(8.2kb)^P^L/Co Z C0S«DNA£ffl V \ *J6#I 3 - (2) C 
^Lfc^Tffi-CCre«ff!lia*^5fS«r?fi^WLfc. 3E»SloxPieyi 
#2272W-C«OttL*x.RJC»4, »£SloxPe^JIW^O*aifc;iRj£: mmn&<V# 
ftKto^to*-?*>i1t 0 ££S!loxPE*iJ#2171tt, -fflS^Wff-CSJS^itSat 
(? :)W*^|5i*r-S^(i3itTL./c. i «JI®ioxPEm373tt££ttisi: a, 

(3) ft^5E^J^2-SSloxPE^Jiai"?^Cre(&#fi*x.StC?Wftft 
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[1] ft/£Sifi?iJW«HSloxPifiWJ«:#-f 5^*7^5 K0)flM6 
(2) - f31 T-M Lf:77 x $ HpBR2171&OW2272£^iXr ftWSBf 3i 
Sal I X?Mt U 7" v .x 5 K ZtiX^ 5 £ HMloxPid?iJ ligfc 5 K?'J<*>£ 
H^loxP^J&DNA ( P BR2171 li#2272 t L •'. fi#2373 t . pBR2272 (i#2373 ) £ 
5 ligation^ £«tf*J2- (D - (2] 3 - (1) - U) Ul^Lfc* 

( P BLA2171-2272,pBLA2171-2373.pBLA2272-2373, #8. 2kb, @4#I) £PlgL 

[2] crefe##a«i.tas 

10 Cl] X*m$kLTz7y?. h^H?JPI»^Nhel-cm^L, USStf'J 3 - (1) - 
[2) Ltzfi&X 2 o^S^5E^J<7)$SSlloxPiayiJ«:W-t 5a<a±<^SK 
DNA(8.2kb)£-HSML/c 0 WDNA£ffl^\ £SS#J 3 - (.2 ) WL/c^T' 

Creft^«a*XLS^Srm^tffL^ 3«©**5iB?'J (#2171, #2272, 

#2373) 0)3Eg§JloxPgE?iJffl'?ti* Pf<XiOia^b*i: tCre*fe#»**.S*£?tt 

15 £<g£fcri>ofc 0 ^^^^.^MloxPiB^JfimwloxPiS^t^X 

£JLt, (1.) (3) iO*5*«fc «) . 2o(OM*IUB#l-lt*Lfc^j%SloxP 

1b, 2ow«[SS:lRli^^ll*LfcgE*SloxPE^H. f?£MloxPg^J.&OW<£o 
20 gRiUoxPEflfcttEf&iH". a»o|Wli:iaFJ<&«J^!loxPK?iJ£5 L 

25 &>±<nmMk*<o. *%w<DSMk-tz>mgmox?mnkLx, mm- 

(i#2171(K?US^-:26), #227KE^J##-.29), #2272(i£?iJ#^30) , #3171(8fi*'J 
#^-:35), #3371(EfiJ#^:39). #4171 (Sd*"JS^:42) , #5171 (g^J#^ : 49) 

HJS(5»J 5 
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en 2oo»^siioxPia?"jw{-^ci— ^--fbSfwa (swaiiM h) £#0:7^7^ 

5 K (puLwL) C7)fl|^ 

7*7 *S KpUCli9<7>SJIS»*Ecll36II1»-'f Hi, f?£^loxPlfiW>|W]77f&](; 2 
oJfA^Jxfc^r * 5 HpuLL {MktriLb. Nucleic acids Res., Vol. 23. 3816- 
3821(1995)) cr>. 2 oe0loxPEyiJfflH#flEl"5 * n — Wfctt&&fMI8l*#NruIlJ- 

10 puLL^^JPSB^^-NruIT-Vf^tL. Swal '> > * - (5' -pKATTTAAATC-3' , EWJ# 
f:61) £ligationf£. PS/gNruITitfHfc l-7c 0 Nrulfc: «t SMttiWfcti, Swal 

Jf2«IE*U 2 oiDlH^loxPE^K? u->\tU\tLt LT 
SwallM h^o/7X; KpuLwH3.3kb, [Hi lt^A)?rit 
15 [2] If^^-iloxPid^'J i: MMloxPld^l^Pali:.^ a — ^ffcSBfl: (SwallM h) 
X; K (puLwM&O'puMwL) <0«^ 
7^7^ ^ KpuLwLW 2 o»/:>»£SiloxPE?iJW 9 *><*>— o£r££gUoxPEy'J£H 
ftLfc2lS^7^5 K&«^-f5fc*, WT© (A) . (B) «r?T 
o/c Q 7"7Xi KpuLwM 1^!7>B) il, [PJUlt'Tfst/ipuLwLcDfciftiJcDff^^ 

20 loxPE?iJ£, 7/vx$ KpuMwL (Hi lt©C) tt*«(Z5»^SloxPiBfiJ*-€:*L 

^nxuffiioxPE^j^mftLfctw-c?*)*. ---casasioxPfiB^jtL-c, 

^^^loxPifi5iJ(D^^-*-^ / 7><75 2#i t 7#B<olfiK«:lfll^3C*^*t 

25 (A) puLwMtttitft 

P uLwLS:WJIS»*XhoIT'^fkL. £R$UoxPE#J«:-£ ti>60bptf>-£fiJcDNA (6312. 
±{|i]<7)$|<7)E?'J#^ : 5 7, Tffi]«$Ic^E?'J#f- : 5 8) 5r 1 igation^ *&<§® * 
fcTC&U »-±SloxPE9iJ>?^-S591oxPia?i]niH-SwaI^-< h^7°7.%; K 
puLwM(3.3kb)£f^- 0 *<bi;. :^7^; KpuLivM^^fiJcDNAfflS^^mSBd^J^ 
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jg Lfc 0 &*J. ffl^fc -^fiJcDNAH- :£<7)agtiXho[ ^fkWf^Tfc 5 sJSffe^liSal I rM3 
(B) puMwL<7jf£§g 

P uLwL£fHPSlMMluIT-<Hfl:U £gSloxPia?iJ£^tf60bp<7^j#DNA (Hi 3, 
hW<r>8k<D&*m%- ■ 5 9, T<l'l(T'll<7)gfi?iJ#-§- : 6 0) £ligation&*ll§££ 
flSWE&U ^^loxPK?'li:lff4 r .MloxPffi?ijra{-SwaIf--r K 
P uMwL(3.3kb)S:^fco £01:. 7"-" * S KpuLwMW#^"i: l^tR. puMwLwa-fifcDNA 
gB^<75JfiSiewjS:»P^LHlSSLfc„ ffl^fc&J*DNAtt-#<0*l±llluIifi{L 
Wr>tT?*)5^fdl^HBssHIlSfS^WrK-{w/£5 «fc 0 (" tSft L /c tf) T\ X7^; K 
puMwL <D Wt±m 1 oxPgfi^iJ rt<DMlullMMi*B8JcLTV^o 

* x K (pCALL) W«tR 

(a) CAG 7'n^-?-*^ti'7 P 7^ 5. KpCAGGS (Niwaet.al., Gene, Vol.108, 
193-200(1991)) <D9 x2-y\tU\lLXh^coM^^ h£SwaI1M hiz.&*.1tzfy 
*x KpCAGw (#^¥8-84589-^i>l8l0H) &fHK»*SwaI-et8teL/iDNA. 

(b) ^^^KpuLL ( [1] i'lEHfe) *r*JR*#BaniHI&U«EcoRI"T?iaj^t^kL, 
$ <bKKlenowSMtK«fc 9 M£ WiHfc Lfc3L T#n-*y^«5U*»)K =t 9 0 
HX tfc 2 o^ff^^loxPia^J^-ati>^100bp(ODNA^>T"o 

(a) (b)[S]DNA^^r>t^ligationL, flPJK»*SwaItB^«^»SI*^«te«IL. 
77 * 5 KpCALL(4. 9kb) £$»fc„ 

(pCAUL) (7>fl*^S 

77'- -a l KpCALLC' v loxP&tfillBi - fffci" 5^' Xt8R^S:*JPfi»* 
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pCALL«r{&JIS»3RNruIT-^fl:L, Swal (5' -pGATTTAAATC-3' . Sd^U^ 
f : 61) £ligation&. S«WJPfi»*NruI -CttHfc L fc„ Nrull' J: SSS^^t 
wSfiti (1] fciSJC-CifeSo £fSifc-C*»ii«:?BWfi5*U CAG^n^-*-!*) 
5 (3 2 0(Dif^loxPifi^J^#?it, ^o-t^rBJl'^o — ^kSW&t LTSwalf-'T 
h -Sr^o^y x 5: KpCALwL(4. 9kb, SI 1 4 ^cDD) «rftfc„ 
[5] CAG y a * - * - ft ( ' if £§UoxPSd?iJ 1 3ESMloxPlB?'J*ff A Lfz-7?^x 
K (pCALwM) W#W6 

T-rX ? KpCALwL./5lf4l§JloxPifi9iJ(73-O^^M^loxPI29iJ^g^LfcyvX 

10 5 K£ft5fc*j;tTWffiSf££fTo*: 0 

(a) ^7**5 KpCALwL**JIS»*MluI&t5XhoI-ClSl«rtC«!|<kSfc, Ttfu-XV/W 

(b) 7°="'* 5 KpuLw!lfeWJI»BI*MluI&0^olT?IWIB#tH'ftaT^n — 
UjU ^MS.OTSSloxPBa9ijSr^tflOObp<75DNAWTK"S:lHHRLfc. 

15 (a)(b) T'fUfl LfcP^DNAS: ligation f&AJli ft SrJKW(E*U , ~f 7* ^ K 
pCALwM(.4.9kb, HI 1 4 c fi')E) £r#fc 0 pCALwMtt, 7° n ^- * -/» *S!loxPI2 

C6j ffll$^f /^A^M37.;H'7?- (pAxCALwM) (Oi^M 
20 [5] t^SLf:^^ * KpCALwMtf), 7" o * # U AS£5']* Wffl 

* — CO f^$SU£g5t (Miyake et al. , Proc. Natl. Acad. Sci. , 

Vol.93. 1320-1324(1996), &tmi8!¥7-298877^$R) Kfto/i 0 

(a) 7f./ ^^;t x 5M^ElRO : E3iie^W^cO!5l2'^fi:^ 5 #A^H/--*-tr-y b 
25 ^SbpAxcw (^M¥8-308585^i>ffil5S) «:flJiJia#*SwaI-Cifi^Lfc. 

(b) 7°7*^ Kp(^wM*WJI»#*ApaL[&t/HindIII&tJ«HincII-Clll^?fiikLs $ 

2. 4kbcr>t|fT^^[HJHX Lfc 0 

(ailb.'T-jWML/i^DNASrligation^. fc&i&n "SB*: 7 ^ * • -Y • tf h » 
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./•;.v -t — V'v?* ■/ b ( =¥ * y 7 XL , StratagenettgO £ ffi V ' * y ■ v - 
y *KJC«rm\ H/Jty h=»x$ KpAxCALwM(44. 9kb) 

K (puLZM) (7>#t^ 

kpulwm ( (l) - [2] iit5«) <Dm±mox?&mt%%moxmm 

10 (a) :Tt * 5 KpuLwM£#]RR»5lfSwaI X*mim, TiSu-y, y/u«^*Sb^ J: 0 E 

(b)y^x$ KpSRlacZ (Miyake et al., Proc. Natl. Acad. Sci. , Vol.93, 1320- 
1324(1996)) ^fri"J(Sg#^SalI^Wstlt : -I^H#i.im^L > $ «b i^Klenowgl^i' <fc *) 

ffim&¥-MkLiz&. Tiju-7,?>in,%ifcmz-x. v iacz5Hs^£^om ikb 

15 WDNAKfrK-^lHlilXtito 

(a) (b) T?PML/cPiDNA^ligationL, WJK»*SwalTB^ft>:»Hi*^lt«c* 
L, , 77^ KpuLZM(6.4kb, Si 5 F) &*#fc„ 

[2] »*SloxPiB?"Jfc36ftS!loxPiB?iJ i:roniHiSV400?**i^y > > (° r ') St/ 
Aifi^J^^AL7t^7X * K ipuMOL) <n*^ 
20 5 KpuMwLW5ftSloxPE?iJt*HSloxPge?iJtwrat'«rSV400oriSO ! 

( a ) -f?m KpuMwL ( (1) - [2] ^SE«) «rfWia**SwaI'C?BM. T#n 
-^y/u«mi^i(i^ct i£ai^DNAWr>t*leliRUfc. 

(b ) 777^ KpCAGGS ( (1) - 131 ^JPSSf^tBamHUPHt L . 

25 KlenowglH \Z J: 9 W*S* L , T # n - * y «t 0 SV40« 

or i 51 U ; # !J A & fftr*J340bp WDNA Wrtf *r TO L It. 

(a) Cb)-C**»tfc^DNA=S:ligationL. S>JK»*Swaim^a*J»*«r^««K* 
U -fvrAl KpuM0L(3. 6kb, m 1 5f»G)l:#fc. 

L3: »/t®loxPiByj/'lacZae^/«.RSiloxPEW/SV40Wori&at# " AEPi 
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/5f££!loxPga?iJ£}f ALfc7"7 ~< 5 K (puLZMOL) (Ofit^ 

7"^*? KpuLZMTWV^gMloxPgti^J&l&t, ^7^^ KpuMOLtO, ^MSHoxP 
ie?iL'SV40cOoriRtf# y AgB^iJ '^SloxPK?iJSrati'»f>T"Sr^A-t-?)fc*^ 

»1 MMloxPid£iJ£lacZjtfc^£^k« 4kb^DNA©r)t L /c D 
(b)7 77; KpuM0L^^JPS^^NheIS.U ? XhoIT*[5]^{cmfk^, 7^'n-7^H 
m^t/jt-J: t) . £gmox?mV SV40COori&WJ AiE?'J/^MloxPgfi?i|£ 
#tf^440bp<7:>DNAirr^ -&mW L fc - 
10 la) <b) 7:^$^ L/ifSjDNA^ligationL, mVmMSvaimit'^XmU^BIRBm 
L. 777- K puLZMOL (6. 8kb. Ml 6 4^'H) &#fc„ 

[4] 7" 7 * 5 _b»ftK^ 5 i^y^t-fie^^ !) 

AEiWJSr#ALfc^'7^5 K (puALZMOL) 

^.nA.<7 7^/IX11 (HSV-1) O^^v^^r-7— ^ (TK) V 
15 AE*»J£, 7*77-: KpuLZM0Lt3^ALf-^v7.5 KSrflM6i"5fc*ft^'«itft^ 

4" (TO /Co 

(aJ 7"7X; KpuLZMOLfc. lacZ3iW05' ..h^HK^S^loxPfi^jOB' 
TftWmL fcDNAKrJtSrfc -5 It ftUT^&ft o fc„ puLZMOL SrffrJMIiSmal "C 
iHffc L »: V ^ -CfM IR»*KpnI -CifS-ftfifc , T # a - * y ;u«ft»tt^ «fc 9 ^6. 8kbcD 

20 mmiKDmrnn^^itz. 

(b)7°77 5 KpTKti, HSV-lWTKJl^-f-«:fttf«l3.6kbWBamHIffi'fkWfM-i s , 
P BR322c75BamHIf-^ MlftASftfcT^* 5 KTNfc?> (M.Wigler et. al. Cell. 
Vol.14. 725-731 (1978)) „ pTK^HPJISft^Smal&trNcoItfi^-*- 5 fc , #J320bp<n 
IKig^^!) Ata?iJ*S«J^ffi*5. d»o9J*) mt/cDNA^fK-(7^«^SraaI^U : 
25 KpnliM H^5/c^T<0®m£iTo*: 0 KpTKfcfMI8»*NcoIT-ra 
-ft L , Kleriow#*K<fc9ffiffl£¥flHt:L*:. ^'t, Kpnl U ^ 77 - 15'- 
pGGGTACCr-3* ) fcligationLfcft. »Jffi#£KpnI-etS{fcLfc, £ iSJPSS*^ 

320bp^DNA»T/t SrHDK L Tt. 
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(a) (b) "CWK LfciSiDNAfc ligation & AIM L :/ 9 * 5 K 

puALZM0L(7. lkb. 121 1 6 I >£i#fco puALZMOLii, TKitfci^*" 'J Affi^l/ ' 
#£3UoxPffiyiJ.'lacZite?v «»«*loxPE3WJ.. SV40<Dori&0'* 0 y AWH/9f 

[5) fiftxTf ' ^-t'/u^l^ffl^.x * S-<* *- (pAxALZMOL) Wf^Si 
•7*7*5 KpuALZMOL^ftAiUS* (TKigfci^tf U A&M/B £SloxPK?U, ' 
10 lacZite-f /"^^^ ) loxPge5i| / 'SV40(7:»ori fttftf Ai2?'J/ff £MloxPgB*iJ) £ 
ALfc=» * 5 b^7 ^-^fV-K-tSfcAWTwUf^^ffofeo 
^7 * 5 KpuALZMOLfcflJPSBISfXbal&tfXhoI .ftODral-CPI^^ U $ b \Z 
Klenow»*^«t»)^*«:¥flHK«, S^ifRSrT^o-^y/um^ML^.Skb 

15 pAxcw I (1) - C6] X-mU) irrigation U MISBMfSwal-CiHflrffe, 5£« 
(D-gp^r 1 ? A # • 1' >' • f h p • •/ Jr-> - y h -v ? XL . 

StratagenettK) fcffl^T^ V-v ; > mfc*:ft<<\ E£«&*»BK(8$fe$ 
*#ir -v h 5 KpAxALZMOL (46. 7kb) £t#/c 0 
H&#«] 6 

(1) il^W^-^ / (AxCALwM) <75f^|!i 

{u.^. 7°n^-?-/'Sr-^S1oxPiaR' 'Swal-y-Y b (-^n-yjt^i) 
loxPffi?']/ *'J AK9H. S:i.Mtfi*i7f /^^/i^m5fcW» 
25 jft^«:fTofc c ft*>\ i^^Tf V4/VXtDft9kti8tif<DUm (Miyake et 
al., Proc. Natl. Acad. Sci.. Vol. 93. 1320-1324(1996), RV®m ¥7-298877^ 

E3itf5^-^A^L/i t hTf ' ^/i-;^ 5 ^**Wc"C*)6Ad5-dlX (l.Saito 
et al., J. Virol. . Vol.54, 71 1-719(1985)) </> *XDNA-***«6WS£tt 
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SrfWI88lsREcoT22Iffi'fl:Lfc. 1 <n <7 4 A XDNA- ft&m&IR&is-fc t . 
- ( 1 ) - 16] -CttMR L 7c =i * S H ' 7 * — pAxCALwM i: £rffl ^ 'J y& * A- "7 
A*ftffi"C293ttl&S:r>KteftLfco t^illfttTfy ^/w»?D-=y 
/^P>W^^^^^wSB'J*tT^\ l8)W*&*;tlM '^AxCALwM (HI 7) £ 
#fc. ;t^A^£ii$ilftU rii^fffi^ l^^-Y/U^^i L< ti5^ r >f 

/W^**CsClffijS'L'fet-TflJ*l (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. . 
Vol.47, 157-166(1994)) L fc ^ -f A 'T^lfct-fflV 

(2) 5te : F-a*w Kt-ifl»a*t7f / * * (axalzmod <nvm 

f£i-, TKilfE^cO^: 'J AfiWJ..- If £§!loxPffi?i]/ lacZaeT-Z'^MSiloxPid^l, ' 
SV40Wori&^# y AK?'J/» t^loxPER L tiix:7 ¥ J -M A ^ 

SlJ|5gP^EcoT22im^LfcAd5-dlXcO^-l' /U^DNA-^jBaSWt^^ . 
fij 5 - ( 2 J - C5) "Cf^Ilt L fc 3 * 5. K-< 7 ? — pAxALZMOL £ V yWtrtfr '> ^ 
A*^£-C-293»^SRfi^L, (1) ^iW^t'lW^^.V'f '^ 
AxALZMOL (12) 1 7 ) fcftfc, I Wffl&x. * A * fc 4 &-7 >f /U** fc L < ti 5 & 
£CsCl IBii-fc fed '7 mm L fi ^ , A.^$rtlt«ISIi:ffl^ 7c c 

H» 7 

( 1 ) ^ W >y b j6H4a<nT-Sr«m-t5ae^«*ffl*ffl^ ,7) ^* i 
[1] JJ£SloxPK^J££ll§noxPK?iJi:ff>IWK.* n-y«S:tt5 u 
Z-Mfcl-fcKWl-fy* 5 K (pCALwMds) <7>»t6 
HJ£«aj5- (1) - :5J T^|Lf:77X; KpCALwM (S14^E) (A, 
KpCAGGS (H160»J5- ( 1 ) - 13] MlStt) ^CAG^n*-*-!*^ 

4 b) /'Mmmox?$m*WKLtiZf7 7. I KT'*>5 0 ZWpCALwM*^ SV40^> 
oriRU'tf 'J AE?US:fife< ltt^U"F<Oi*{££fTofc. 

pCALwMS:BamHItH<kLSV40Wori&a=^y A8e?i|£l&£, ft^T'Sl Bligat ion& 
*M£^-Wfc&l"7^ ; ^ K P CALwMds(4.6kb.. @1 8*<7:>A)£#fco 
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(2 ] ;^ : ?"nv^v;/B ittiitfc f^jfALt^^^; K (pCALhmBMds ) <T> ffi 
y'y^Z KpCALwMds^Swal-'M h v^Bjfttiitfe^&^A L1f? 

(a) ^* 5 KpCALwMdsSrSiJPSBISSwalT'mfkLfcDNAWf^o 

(b) :^*5 KpCHD2L (Ikeda et al. , Gene, Vol.71, 19-27(1988)) £Wfig** 
SraaI&t>DraITfff]^l-rN{b^, T^n-^«ft*|blC «t *) @IR Lfc'M' ^n-r-f 
v B T-£atffal. lkb WDNABIf >t„ 

(a) (b)PDNASrligation^.Uft®Sr«te«IL, 5 K pCALhmBMds (5. 7kb s 

Hi 8 tpcOB) %}#/: 0 pCALhmBMds!!, ' -Y a -r Y v> B fifttiiUH^ri 'CAG^n 

ae7-y'**sioxPia?ij/* !' Aga?ij, o^dnas- i ^ s^w^m 

tetfc&ftSfc*), aT^Jft^^fTofc. tt*5. Chen-Okayama 
giiao'J >8*#A v'^A-DNAft-Mffi^-CfTofCe 

(i) [2] X*mMLtz.7y * Z hpCALhmBMds 20 » g £teat£250raM£>£{fc2; ? 
A^f^lC^^ (^4100mD U 100 m 1^2 x BBS^tfS (50mM N, N-bis[2- 
hydroxyethyl]-2-arainoethane sulfonic acid / 280mM NaCl 2 / 1. 5raM Na,HP0 4 
(pH6.95)) &JjP;tfc8L 5% FCS^»nDlffiMt»ltt-Ct»*Lfe6cmv'^-UfiOCV-iailja 
1 1 » L , 3% COj #£T35 t C T-#b24l$ffl L fc , 

(ii) PBSHtWASfcifertH*. 10% FCS^iflDMEMigife^ML. 5% 
C0 2 »T37°CT'- Ifclgft L /"c 0 

t£||$SCi^f0.4mg/mlc7V-..< *n-e f > > B L, $ 

SrJ&lt, 3A»b4 Fl&^L'-'M' /n-r 1' >> B £a trf8Jtt&&* L 

Civ) fa 3 & L"a * -5- 8M& ( ' N Y a •? Y > >' B fc*n- 
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pCALhinBMdstCHS?igMfc* r '#?5E LfctMM«»*PvuIIT-, Z.<T>-7 J ADNAfcttHfrSe 

(2) ^wtv^ v/BfjEite^^^^i-SitfE^g^fflM^^tfeM 
CD -7-b^-f->^»Mfe^-^lfALfc^7X5 K (pCALGFBMds ) Wffi^ 
X° 7 x 5 KpCALwMds coSwaH^^T h i 3 ^ U 4 f s > £ # \ L 7* ^ 

^7 x HpTracer-CMV (Invitogentt«) ^^JPSS^^PmaCI^MT # d - X 
ft^fcifc^flVv. S&fe^ftSSW (green fluorescent protein : GFP) ty'i--t 

ZKDDNABJrJtt, mtmmSviaimtL tz?? X5 KpCALwMds ( (1) - [2) TP 
St) i: Sr ligation L, *JRS**SwaI L ^7 * S H 

pCALGFBMds (5. 7 kb. Hi 8 *<nc> pCALGFBMds fi, GFP t 7 ^ ^ > 

iitigf > (Oit^geK^jtfST-^'CAG^D ^siioxPBd?ii t '& 

M!£aoxPIB^<h<^Pifi(^A£ftfc7'x x 5 H"C*>5 0 

M<7)?fe-fe#-hl-> SHfcMloxPffi^J/GFPir^u-.-t-W v > flat 

ttitfc* iWH^ifiK^i^/ ^^loxPifi^iJ/^'J Agfi^J, (O^^DNA^r 

S^^l-fi, (1) - [31 f*LtAO'c?{yyBfitti«?)I^S 
fttlSli:-C*>5WC. WT^tBit^.^W^o CV-l«0?^«temii, [2] "C* 
f£t!J L t7*7 x ^ KpCALGFBMdsSrfflt 0««G*»»ja«wS^»JJi. ~ 7 ^ * 
W>> (»*«0.4ng/ml) iMCTl n f-^}f AJil/": 

^WEfctoBS&il^Sfc*^^ 7'n ;/ H±, pCALGFBMds <D 45*^° 
i'fflt >Xftofc 0 
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m\mfc s r^Rm<nfam^:£ *) ■'tm-rhtzttK GFP<z>«m**«y£i'fco gfp 

o4§ff Hi, mxmOM&it^X. v ) mit L /T.507nm</.^^§rliJfl'Ji- 5 - £ 1C J: 0 ff 
V\ GFP</>f§9l^£^»tt (C18, C35) , tpUm<nmi&W (C29, C38) . ISv^ 

(ci9, C30) t35MS$tifc Uk^ttimimntt) , 
mims 

m'£QioxP&nt'£g^iox?%mt<Dm.^t>-£\z£ *> , y^*^ kdna is 

^DNA) ±ri#£E-f olacZjtfci^Tx / ^^^yV A.hl:IiT't5:^ 
1tiE1"5fc*KWT«7>IU*&ftofc g ^HI^c7)M(i^oii«9 TfcS (Ell 7) „ 

6 tffl t/c Kt-fflft^i7fV ^ 'WAAxALZMOL.fi, TKiltteW* y 
AiaWJ^'If^.SloxPiB^J/'lacZae^/'^IISloxPiBflJy'SV^Wori&U^y A 
SB ?'J 1 nxPK3»J - A ! #X^nrPo„ Z <r> V 4 * * t 1 "C >j- L /c 

Cre^mifi&^T-' •■' * *AxCANCre £ Sr*ft*3WiaJ-Rl^aRSfe"*'* t> 2 r><T> 

loxPBfiJ'JSrt-rSTxy ^ Y^^(a) i: . ff^loxPlfi^l/lacZitfciV ' £HM 
loxPifi?iJ/SV40<7)ori&O : ^y ASS?"J, W«3t*^"r5H*tDNA(b) tf± IS 2 
o^Sf^5aoxPie^l^#AL/ill^l^"' ; 'T : V rt-r^^tCre^^fflfttTx/ * 
^yU^t^ffl^tZ^SfS^^tt^^itK (H^ff^* Nucleic acids Res., 
Vol.23, 3816-3821 (1995)) . ISIS 10W<&ig*WB&-C7' J V 4 (a; i 
DNA(b)^fi6-t-5wfc^»l$n5. Sa^DNA(b)ii, SV40 ori^n^-^-Sr 

fct — jfy ymu&z-T?.' VJ/i <*AxCALwM£^&£-t±6 t , ^UttDNA (b) 
tAxCALwMt^W-Cilia^^StSi-fi- ^ ■ ^^^loxPSd^i&^HMloxPfid^J 

n^ioxPia?']/ *" y Agd^jw«iit$r^i-^T-r/ ^ yi x (c) ds^-r s 0 

/ rV^.,u,^(o)^{ilacZa^^ML, lacZa^'=-K$ix5 3-^7» b 
^HRWUK-Cfi, H'-J— fflifitfex.Tx/ -M/l^AxALZMOL, Cre^W^T 
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=F >>^,'W.xAxCANCre s 9 — Y > hfflMtTr / £>f /W*AxCALwM<7) 3 S^cD 

^' / r>^.;L * : moi=9, Cre^M^^T^'./ ^/W : moi=5£fclil5. H'-t— 
fflfflMTf/ 1 )^/^ :moi=10, 30. 60, 100, 200 o 1 B£W0> £ -Y ^ 
JSiftSr»B^«ltLfc 0 3 0ft, i#f|jlt«:ISfe#PBS(-)-eiWiai5Sri5fe#«. 0.25%.?' 
,/^?;V7A'Tt K^^*P^4 o CT-l0^r H WBS^@^. MPBS(-)##U X-Gal 

/ ^ v r> u / lmg/ml X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactoside) / 
PBS(-)) *»Dx.-lfc35fefeLfc„ -rr^^.^l-ea 1 9C/T;t. 

121 1 9 H. Cre^M^T-r ./ Y A* &iroi=15 W-l»ISl-lSS&£*fc4& 
^<7>ig^-C*55. Kt-fflftRiTf ' *>f /U*<7>moi=60T'ti#J60%, raoi=100-C* 

T-^, * — ^2/ ^*I^X.7t / r^^/v^coy/ i»_hKl#A&iX, lacZiffeW 

mmms 

9H^DNA±^^*E-r55ie : ?-*Tf f ./ *>Ou;*eDY/ -Mill* 
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t7f / * 4 A * (Qftfr 0 . 7 -CfNR L/c7"n - £SloxPK 

?ij//N>r vn 7 ^ -> > -BRttae^/xiisfioxpejij/Tj? y ae*k odna^^ 

fe^±(c 1 ^e-^^^iLfc^K^M^ V-yh«) fcffl^fc (0 2 

0) o 

7 "CM L 7t ^ Y •/ n t -< v >< B IH4 6 <*^> * J/ h HMS 

(C3, C7, C8. Cll. C19, C28 ) * fl-etlCreSSM**. 7 T 7 * ^ ^ * 
AxCANCre&raoi=5T. Kt-fflfi»^ 7 Ty -7^u *AxALZM0L£moi = 10,30. 100. 

3oo-c-pu#i' i i^MiBSfe^*, mmz& L/i 0 3 0 8^ 

moi=100T«:L/iit'a\ 10% (C19) A»<b30K (C8) WSMStftf < Sfefe*^. ^ 

t-ffla*trf,' ^^;ux^moi=3oo-e^?fei-5i:. #<fcfe£nfc»iastf>»i 

< #£EL^o7c 0 

$ tifc w t * W <b tAzWttt^ '7 5 t (7) V h 5 o 

jfca*g#-f , *»ornl-E?y^2oc75^-MSloxPiB9"J'C-Wffl*^S^f±2 0<7>Sf4 

saw y — h 
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■ i <Di&mimt, 1 ox PEm-fcSo 

K^iJfl^- : 5 5tf>J££E*'Jli, 1 o x PE3HJif|?Jffil**»Mtefc£tf 

J: o (cxif-f > £ftfcE?iJw-fc> *grc*>5, 
5 E?iJ#^ : 5 6co^Sia?iJ{i, #£3! 1 o x PE^JfcfMRWfcSWHHjfc&^tf 

E?U«*|- : 5 7<7)££E?iJte, ox PE?"Ji:»JHIIP*B«W<S**tp 

Sfi?iJ§^ : 5 8»SSE«i|lt i£g$J 1 o x Pffi?i]fcSJR»*ffiM8Bft££tr 

«t 5 i - ^ r - - $ ft i a ?'J - t ^ * & x* 6 o 

E*"J*#- : 6 OO^Sid^Jti. 1 o x PE^Jfc{|P]l»IM*»ttffift«:3tf 

«£ olzy'-fj i'^nfcEWWT^'^-fe^^lft-CifoS. 
15 E?"JS^- : 6 1 roJftSEWJJi, Swa I 'J -Cfcio 
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1 . « T*>I4K£ t o3EHS!loxPe?iJ : 
(a) ^»SP17 7-v : *.*WTiaw»4SiloxPE^J^*5V^t:. «»8fil 
(7> ^_^-_ ffi j^) ^2#g (T) . 3#g (G) , 4#@ (T) X(i5#@ 
(A) <Di&&<noh'>*£< t t-o«SMt;6f g (T) Xfi7#g (G) «7) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) y ft— i?Cre^#?£TT-fc#3:SUoxPSfi?iJ£ 0>IE|-CWJI#)DN A^fi 

(a) ^J»i»P17r-^S*WTia<Z5»^SloxPia?lJ^*5V^-r, M«8I1 
( ^^_ f ._^jg E) (7>2#@ (T) , 3#@ (G) RTfimn (T) 

©III: ixT v t J: v ^B?iJ/>> ft <9 , 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

(b) 'J a y tr^-— tfCreW^T-Ct^aioxPiB^JirWlBI^ilttDNAfi 
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e?u w(Bj-ci#ftw d n Ainft^sts^e - s 0 
3E*3UoxPEfj. 

4 . Sfi?iJ#^- : 26, : 29, gfi?ij#^ : 30, fifi?ij## =35, 

SS5IJ#^- : 3 9 . iB?U#^- : 4 2 XttE^JM : 4 9 "C* Sn5E?lJ"C*)58t* 

10 5. 31*11 ^v^L4V^-ftiJ&»tc:|E*^RMloxPE?iJ*:fi-f 5DNA U 

6. '>/£< i t — 3c7)lff£gJloxPE?iJ&tfii#iI 1 Xli2lBfcro*J*3!loxP 
E?'l < th — -> fi-t 5 D N A 0 

7 . S^fgloxPE^Ji^llSloxPE^JWIIIIt-^faoJie^dSfliA^Kfcffll* 
3l6te«cODNA 0 

15 8. S^KH&oE*i|&feo/>fc< t 2o<Z>»jfcJS3SafW>3fc£S!loxPE 
yiJ^-fSDN A. 

9 . a^^afeSE^'JSr to 2 owSftSloxPE^JWdUl-SfS^jte^^ff 

A $ *lfcf&3fc>£ 8 fSic^ D N A 0 

1 0. |SM6 7iV>t9^-fn75^|B^(DDNA^J:o-C7F^fe«l$tifc^ 

20 A£ 0 

11. TISWDNA (a) IkWNA (b) IrU t'f-if C r e»#S 
TfcRj£$-B\ TEWDNA (c) £f#5 * t frbtt Z&fc^W&ftfec 

( a ) m±mox?mL fefc+ARmmm 1 x« 2 lanwgftsuoxPE?']* - 

©Hi:ft5DNA 0 

25 (b) m±m\ox?m>\. mb+brwna (a) t m iraEasnoxPE^JSr-w 

(c) DNA (a) ('^^Tit{51 L A^3t€c^B(rg^$n/'iDNA 0 
- S^T-A.&t/^{H f-B!±S^icm/ J :5tt,g;^it{5i L -C^5o 

12. Kid GOD N A (a) (b) H^t"f-fC r e«W 
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T^SJcScS*, Tt£<7) D N A (c) £r#<5 " t frbttZM.&^IB.&Jjfe* 
(a) H^^*<t5BE?"JS:fco2ocr>l(l*ig3 3a«w3Eft®loxPiB^I 
loxPgd^ij 1 &tfgJll!loxPfia?i] 2 ) &l«ie : f-A«:£JlfflloxPK?!l 1 /Ifi^A 
HaioxPE^IJ 2 W«StcWi"5 D N A D 
5 (b) g*SloxPEJ*J 1 , Jie^ B&^^loxPE5iJ2SrZ<Dl«^i- 
DNA, 

(c) DNA (a) {Cjo^TjteT-A^a^B^g^^ti/cDNAo 
a^A&tfa^BfiSVM^&StesWa^f-'CifcSo 

io 1 2iet«.*?£o 

1 2fS$c<D#?fe 0 

15. DNA (a) ^iMfe^DNA-CfcO, DNA (b) 
KDNAXH~*«ltttDNA'>'f/u-^"C*>5wi:Sr«K»fci"5»*«l 1 fc^ 

15 L 1 4 V ^n*»l-IE*W^ffi 0 

16. DNA (a) MW^MDNAtfc^ DNA (b) 

jJMU 1 ftVL 1 4 i^fixA^ffifcw^fe, 

17. DNA (a) SC^DNA^^^^WDNA-efcO^ DNA 
20 (b) js^7^5 KDNAXIi-^JIttDNA^^^-efcS-i^tit 

18. DNA (a) rc*iDNA^/W»WDNA-Cfc^ DNA 

25 19. DNA (a) WI*iDN A ^.'^^7f / «?^f /^-C*)5 : t S: 

7X111 8te*fcW#fe. 
2 0. *ft*^6*l>L9^r4x*^IS«t<75DNASrlfefe^±^i-5 h7> 

2 1. H*ig6/ < f^L9^-ftLA*^IE«WDNA^C } /i2)E«o 
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FIG. 2 
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FIG. 4 

12345678 
wilds 5'- ATGTATGC -3' 
2171s 5'- ACGTATAC -3' 
2172s 5'- ACGTATCC -3' 
2173s 5'- ACGTATTC -3' 
2271s 5'- AAGTATAC -3' 
2272s 5' - AAGTATCC -3' 
2273s 5' - AAGTATTC -3' 
2371s 5'- AGGTATAC -3' 
2372s 5' - AGGTATCC -3' 
2373s 5' - AGGTATTC -3' 
3171s 5'- ATATATAC -3' 
3172s 5'- ATATATCC -3' 
3271s 5*- ATCTATAC -3' 
3272s 5' - ATCTATCC -3' 
3371s 5'- ATTTATAC -3' 
3372s 5' - ATTTATCC -3' 
3373s 5' - ATTTATTC -3' 
4171s 5' - ATGCATAC -3' 
4172s 5' - ATGCATCC -3' 
4271s 5' - ATGAATAC -3' 
4272s 5' - ATGAATCC -3' 
4371s 5' - ATGGATAC -3' 
4372s 5' - ATGGATCC -3' 
4373s 5' - ATGGATTC -3' 
5171s 5'- ATGTGTAC -3' 
5272s 5' - ATGTTTCC -3' 
5373s 5' - ATGTCTTC -3' 
6171s 5'- ATGTACAC -3' 
6272s 5' - ATGTAACC -3' 
6373s 5' - ATGTAGTC -3' 



FIG. 5 

87654321 
wilda 5'- GCATACAT -3' 
2171a 5'- GTATACGT -3' 
2172a 5'- GGATACGT -3' 
2173a 5'- GAATACGT -3' 
2271a 5'- GTATACTT -3' 
2272a 5' - GGATACTT -3' 
2273a 5' - GAATACTT -3' 
2371a 5' - GTATACCT -3' 
2372a 5' - GGATACCT -3' 
2373a 5' - GAATACCT -3' 
3171a 5'- GTATATAT -3' 
3172a 5'- GGATATAT -3' 
3271a 5'- GTATAGAT -3' 
3272a 5' - GGATAGAT -3' 
3371a 5'- GTATAAAT -3' 
3372a 5' - GGATAAAT -3' 
3373a 5' - GAATAAAT -3' 
4171a 5' - GTATGCAT -3' 
4172a 5'- GGATGCAT -3 ? 
4271a 5'- GTATTCAT -3' 
4272a 5' - GGATTCAT -3' 
4371a 5'- GTATCCAT -3' 
4372a 5' - GGATCCAT -3' 
4373a 5' - GAATCCAT -3' 
5171a 5'- GTACACAT -3' 
5272a 5* - GGAAACAT -3' 
5373a 5' - GAAGACAT -3' 
6171a 5'- GTGTACAT -3' 
6272a 5' - GGTTACAT -3' 
5373a 5' - GACTACAT -3' 
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FIG. 6 
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1 

mm 

SEQUENCE LISTING 

< 1 1 0 >Suraitomc Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
<1 30>E43 1 7-00 

< 1 5 0 > J P 9- 3 3 1289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0 > 6 1 

< 2 1 0 > 1 
15 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Bacteriophage PI 

< 4 0 0 > 1 

20 ataacttcgt ataatgtatg ctatacgaag ttat 

< 2 1 0 > 2 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

25 < 2 1 3 > Artificial Sequence 



.2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 

2 

< 4 0 0 > 2 

ataacttcgt atagtgtatg ctatacgaag Itat 

< 2 1 0 > 3 

5 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3> Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 

ataacttcgt atattgtatg ctatacgaag ttat 

15 < 2 1 0 > 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 

ataacttcgt atactgtatg ctatacgaag ttat 

25 

< 2 1 0 > 5 

< 2 1 1 > 3 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 



34 



WO 99/25851 



3 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 

ataacttcgt ataacgtatg ctatacgaag ttat 

< 2 1 0 > 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 

< 2 1 0 > 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 



WO 99/25851 PCT/JP98/05094 

4 

< 2 1 0 > 8 

2 1 1 > 3 4 
<2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

5 

-: 2 2 0 > 

; 2 2 3 > Sequence of Mutant loxP 

< 1 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 

< 2 10-9 

< 2 1 1 > 3 4 
<2 1 2 > D N A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 < 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



34 



34 



< 2 2 0 > 

<; 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 c PCT/JP98/05094 



< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 

5 < 2 1 0 > 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 

15 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 



WO 99/25851 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

< 4 0 0 > 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 

< 2 1 0 > 1 4 
10 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 : • 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<: 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 



WO 99/25851 PCT/JP98/05094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 < 4 0 0 > 1 6 

ataacttcgt ataatgtctg ctatacgaag ttat 

< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 

< 2 1 0 > 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 



WO 99/25851 g 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/05094 



< -l 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 

5 

< 2 1 0 > 1 9 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

<: 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 < 4 0 0 > 2 0 

ataacttcgt ataatgtata ctatacgaag ttat 



<■ 2 1 0 > 2 1 
< 2 1 1 > 3 4 



WO 99/25851 g PCT/JP98/05094 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 3 



WO 99/25851 



10 



PCT/JP98/05094 



ataacttcgt ataatgtatg ttatacgaag ttat 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 

< 2 1 0 > 2 5 
15 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

20 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 

25 < 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



34 



34 



34 



WO 99/25851 PCT/JP98/05094 

1 1 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 6 

5 ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 
<2 1 2 > D N A 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 
20 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



25 



< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 



34 



34 



< 2 1 0 > 2 9 



WO 99/25851 PCT/JP98/05094 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



5 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 



10 



15 



< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 



34 



34 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/05094 



< 4 0 0 > 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

< 2 1 0 > 3 2 
5 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

10 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 

15 < 2 1 0 > 3 3 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 

25 

< 2 1 0 > 3 4 
-211 > 3 4 

■ 2 1 2 > D N A 

• 2 1 3 > Artificial Sequence 



WO 99/25851 



14 



PCT/JP98/05094 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 < 4 0 0 > 3 4 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 
10 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

15 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 

< 2 1 0 > 3 6 
20 < 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



WO 99/2585! , g PCT/JP98/05094 

< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 

< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 

< 2 1 0 > 3 9 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3> Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



PCT/JP98/OS094 



< 4 0 0 > 3 9 

ataacttcgt ataatitata ctatacgaag Ual 

5 < 2 1 0 > 4 0 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 0 

ataacttcgt ataatttatc ctatacgaag ttat 

15 

< 2 1 0 > 4 1 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 

< 2 1 0 > 4 2 

< 2 1 1 • 3 4 

< 2 1 2 > D N A 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 2 

ataacttcgt ataatgcata ctatacgaag ttat 

< 2 1 0 > 4 3 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 

< 2 1 0 > 4 4 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 



WO 99/25851 PCT/JP98/05094 

18 



< 2 1 0 > 4 5 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

5 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

10 < 4 0 o ; • 4 5 

ataacttcgt ataatgaatc ctatacgaag ttat 

< 2 1 0 > 4 6 

< 2 1 1 > 3 4 
15 < 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 

< 2 1 0 > 4 7 
25 < 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

< 2 1 0 > 4 8 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 

< 2 1 0 > 4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 



34 



34 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 



WO 99/25851 PCT/JP98/05094 

20 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 

< 2 1 0 > 5 1 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 

< 2 1 0 > 5 2 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<: 4 0 0 > 5 2 



WO 99/25851 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 

< 2 1 2 > DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 

< 2 1 0 > 5 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 

< 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



PCT/JP98/05094 

34 



WO 99/25851 PCT/J P98/05094 

22 

< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 <400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 



< 2 1 0 > 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 



20 <210>57 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Seque; 
Mutant loxP and Restriction Enzyme Recognition Site 



< 4 0 0 > 5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg t.ataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 < 2 1 0 > 5 9 

< 2 1 1 > 6 0 
<2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 > D N A 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

10 < 2 1 0 > 6 1 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Swal liner 



< 4 0 0 > 6 1 
gatttaaatc 



10 
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